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(54) OPTICAL DISC APPARATUS AND REPRODUCING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an optical disc 
apparatus and a reproducing method for learning an equalizer 
setting value with higher accuracy with a small number of 
searching points. 

SOLUTION: In a CPU. a cut-off frequency is set to a to 
detect a jitter amount in the boost amount at the three 
points, the jitter amount is approximated with a quadratic 
function (f) of the boost amount and the boost amount at the 
minimum point D is calculated. The cut-off frequency is set 
to (a+p) to detect the jitter amount at the boost amount at 
the three points, the jitter amount is approximated with the 
quadratic curve f2 of the boost amount and the boost 
amount at the minimum point H is calculated. The boost 
amount is approximated with the straight line (g) passing the 
points D and H as the function of the cut-off frequency to 
calculate the point I on the straight line (g). The cut-off 
frequency of low-pass filter and boost amount of equalizer 
are changed and the jitter amount at the points D, H, I is 
detected to approximate the jitter amount with the quadratic 
function (h) of the cut-off frequency and the cut-off frequency and boost amount at the minimum 
point J are calculated. 
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(54) csiMo««:] ^5=^ :x.i'mmiATm^m 



(57) mm 

[^9?:^©] CPU 1 OCCfcl^r, itttffiiiS^^raK: 

L/. i^v$fi^7'-X hfi©-^Xffi^f 2-Ci5:(KO> ^ 
iaiKL/. iE^g±©,^.l€:it#-r^>. a— 'SX7^;Ui? 




1 

^{c>rt uxmmm i^tc^u^y^ ^r^^-r p l lsb 

t^-./ ^^S^mrlB^-;^ hSCDH^XffiJSf 1 rjfiffitL/mriB 

JSf 2(Dm^m^.HCcfcC:f^frffB>^-:^ hS^it^-r^) 
ms 1 rfifHUMIBit^g 1 Ji(7)«ST»*ort^^^ 

zmn^^^Htm^j:^}^. I ^ti-^*r€>^ 1 v^-^^ ^sfflms 

^fSS^I3i. B?iBP->'^•:^7-f JV>c?)mriajl»T^Jg? 
^^>miB^{b^(OMfB:/-X hS^^{t^-t±t5iB.^.D 

IBv y ^t^maSCC^ Ot^ffiUMiB,'^.DSC>'MiB.'^.H^C>' 

^HifiaigBTi§iffiS3?.iiffiB>^--x hs<Dz:;):ft^ far 
i5{KLBuiB— ;Xffl)^f 3(D^/hcD.'^,J k::bH:t^B5iBjifK 

go 



(2) 2001-23167 

2 

-r-S^fb^i. BuiB^^t(t#<D-{iHl:^?fi^z:(ii^L$ti 
fcmntLxmt>r^=.mit^t. mMiLmit^titcm 
^(^mox mmm ufcpuvi:^ ^^^s-r ^ p l l 

MiB^ffl^t5*i/c(i-^<bBUlB^P -;'^icO{4t9(D-r 
BulB^^bStDBulB:/-;^ hfi^M^CDfitrCC^LmjIB 

10 t^ltimcj:K>^a^L^\hLfcmiEiyy t5?MCcS-^#HufB 

f 4 <D^/hCD,«^.D • CC4oC:f ^ BufBii»Tigig^ifc?: 
tt^-r<Sm4 5/-:/:$?SS/J\^>}S^^e«5:. HUlB^ibSCD 

y -i )\^^(Dw'mmmmw.WL^mt^^ 3 -oomts: ^mib 

ft^ f 5 cD^/jN<D.^.H ' ^m%^mmmmm^%^n 
miia-T'-x ha(D^s<hurfuiB.-5D' iMia^^.H' i 

^il-Sia^g 2 riafHLBulBit^g 2±(D,^.r^)-o'CH5 

iB.^.D' R2>miB.'^.H' tmuhi^A' ^^^wt^m^ 

0[)B?iBitKSi^^c>'tuiB^{blicDSaia'/--x hfi^^ 
fb^-tiBuiB.'^.D' R(>mia.^.H' ifea'^Btifai^. r cc4b- 
C^-StulBS^ ^a^lJIBt? ^yftlffigpoc J: 0 «^ai LSufB 
.«^.D' Ra^'Buia,^,H* it?>'ccm)iB,^, r liC^vy^mt^V' 

30 r^- X h SCDn^Xft ^ f 6 r-JSfH LMIB— f 6 (D 
/cmfiamMft^coy >ilM^tf c^^ibft^cb urtii;^ 

fcm^tLxmtj^^^Bimt. mn^r^mit^titcm 

^(^c^LxmmmLfc{p a y ^^^/sf^PLLSB 

timx$^^tyy^m^i^mr^iy y^^ti\mt. 
fcytv"^ :^^mmx$>'yx. 

mM^M^1&(fCltWLXmMu-^^y^y h >»u ^<Dmi IBjSK 
50 MliS^Re>'HuiB^(bScoHriia>^->^ vmoywc^m^mM 
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3 

^r«i{ta5<h. miiei:fii{b$n/cfi-^tc*fLr^tBiilW 
■or, 

ia^>fbS©MiB:/-:^ hS^^^b^-i±3-:?(DM:^d:^miiB 

hfiCcfctt'E>fjiB7tf^'/ X^7CDftb(7)fEJi^JlL 1 
?!^-r-2>BulBS^-.^ :>M^B5fB>>--' ^^t^WSPOC^J: Ot^tBLt^ 
WO/cbJIBs;^-^ ^mitcmr^^mi^i^y ^M^wm^-^ 
hm<D~^X^m f 7 -cifi^H LBuiBz:;^fflm f 7 cD^/ho 
,«^.NCC:bH:f ^B«iB>^-x ha^it^^^m7 

a. 

m^Mm^rttcmm^ytm^tLxikmr^^i^'-^^T 30 

BuiBT^M-^^m^ft-^cc^^T^'r-yf-^^ 

^ . mmmmL^^mmi^&r^$> 0 luiBmrnm^cc^it 

^ ;u a?(c J: 0 igSigfiS^o^*^ n/ciulBmmfi^cDy 
>f>IBS*m^^bft^<i:LrtH:t^-r^^^bS<?:, h5IB 
^bft-^cD-fflib^tfi^nfiifb^n/cfi-^i Lxmt^r 

-X ha^/o^cS:SL/ct^,^r'HuiBn-^>*x:7 
fugBiI»TiSiS?SSt^^{b 3 3 o(Dg3^c S SJIBjlK^ig^St 
CC*5t:f^BTiiB7t:r-Y XiJ^cDf&cDiBli^JlL 1 tc>?^t'5mjia 
5^ ^S^rniB^:^--' t5?t^ttlSPtCcfc 89*ltBO^.aiU/cSuiB 
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ffl^ f 8 rififK UmjiB^ycft^ f 8 cd^/Jn(Dc5N ' dcio 

x^^-th%\::y^ryy't. mt^%m^^mM.mn^ 

iBm^ffi-^W:3!*briSSig?fiX5}'«:^56'r5P-^^";^:7 -< 

^(^cMLxmmmofc^ o y ^^^^s-r ^ p l 

mn^^mit^tifcm^tmm^uy ^ tcomm-r 
timv$>^iyy^m^^mr^i^y^^m^t. ^m^ 

miian->'^x:7 ^ >»u^(DtuiBiiKigi^?^^^^<7)<iiaCc 
BiiiB^{bS<DSyiB:/-x h*^^{b$ii-3o(D 
SSc^Suia:/-X hSCe:*jC:f ^UiBi^ ^S^mFiB'I^ 
^t^mSP^J:«9*^aiU. mFiB^aiL//cB?iB>^*:^^Stca 
BulB^:^ y ^fi^rBuiB:/-^ hScO— f 1 ris 
mo. Miaii:^^fti^f l(D«/J^c7),.SDCcfcH■t€)99IB:/- 
x^S^it#b. MiBa-*^^';^^? ^;u^(DmiiBi^KTia2ffi 
tfe^^^cofiia + zSKi^O. Buta^^b^cotuiB:/-;^ 
hM^^^b$-t±3o(D^/d:^B5iB:/--X hS^*5t:f-Sfu 

iBi;^':.^a^B5iBs;^v^«iiissp&cj:«3.«^Hiu. mimm 

O/cBuIBi^ ^Stca-^^ liifa^ ^S^Buia:/-:^ h 
a<7)-:Xft^f 2raiHU. fuIB-l^XftiS f 2<D^^h<D 
.«±iH{c*5t:r^Mia:/-x hS^itfiLU. H(riB>^-x hjil 

^miiBigKi^Ki^cD^^i Xyxwm^.v^ tm^^M 

m^mMs irifilKL. SuiBitJ^K licD^s-p^orSJ 

x:7 ^;l/^(7)B^iBii»r;Sig^0^miB^{bS^DB?far^-- 
;^ ha^^fb^i±0uia.«=SDRa^BrfiB.#.Hitc>'^Mta^^^ i 
^c:te C:f -5 fuiat^ ^ S^mi iB>^ y ^t^fctjgpcc J: 0 

B5iB,^.DSiWWiB,*.HatC;^6CmrfB/^^^ 

^accS^i^miia>^ y ^S^fjfBMK/lifi^lSX^BU 
iB:/-X h SO— ^XlffiiEK f 3 xmiL. miiBili^JcijS f 
3 (om^(0}^. J tc:teC:f ^BufBMKriaSESKRCJf HffiB:/- :^ 

iama^i^^c^origMii^^^^K^S"r^p-^^•x:7 ^ 



C4) 

S 

mcMLx&mmmutci^ti'ji; ^^is,r s p l l 

i, H!ri2-(lffc3n;fcft^iBuiei'a-yi'i©{atB©-r 
iasB^tS©BuSe:?'->^ hS«:0f3c<DfiiT{cS3cL/Huie 

V . BolB-^^ffl^ f 4 ©g/J^©■5 D ■ «:teC:f ^HuteiiK 
(Br + ^tc^^b, mriacI->'^•;^r' ^ ji-4?®tiriBjiii^ 

S[©-^Xft^f 5-CiS(K0. fjfS— iXft,® f 5 0DS4^© 
H' <t?:ji-50t^g Btiiaei^g 2±(D*-C 

*^rBuie,^.D' SO'mlB.'SH' tg/is*!' ^if-St 
SJiaa-/<X7 ^;U4KDa?fBil»iSiffi!KS0ffflfB^ 
fbS®miie7'-x hfi^^^b$-t±Buie*D' so'suie* 
H' ifeo'ccfriB.^ I ' K:ioi-t^,Hirfai> ^m.^mid.i> -j 
a'^liBSCtCcfcOt^aiL'. fulB^SD' ROmFtB-^.H" mj- 
frcUIB,^, I ■ CCfcW-SMIBS^-^ '?W^m-^%mZ'^ V 5» 
S>i:frfBji»rSv^X«HiJfB^-::^ f 6 

^Br^jK»SafBirfB:/-X hS^&ti-ff-r 5> C i ^Sr#m 30 

{c*f i,y-/>iSS*tf ^fcto©:?'-;!^ ha*s|9:Sa«Etr 

/cmiiB^mfi^cr)y-Y >iJail^tf t^^^bfi^i x^x^H 
fi>mmL. fiiBi¥^bM-^©rfiifb*ifc»-Wb$n 40 
fcM-^iL.ra};>3-r^^mba5i. mriBUfilfb^ti/cft 
-^k:?* 1/ t:{4tai5i»3 u p ^^^-r s p l lsp 
i « fiiBzUBfb ? nfc^I-^ i friB i' a 2, i 

jtTfex ■< X ^i|g<DSS igjfJOiSfD^^b^sa-c* -:> r . 
B5IB3fe7=-f xi7©|Elftl^4cl:bt?!lU■rmll^a-->'^•x:7 ^ 
if^liiajiW^jSmRy'BiiiBl^ibS^luS:?"-;^ hg© 
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ncciBJS^n/ctffg^Ttft-^i Lr^ai-rs7tb--^i'T 
n^tcubcozr-:^ haA5g;Se?5Er*.0HuiBa->''!X7 

-^>p^^m^^bft^iurm^j-r-5^^bs<!:, mfe 
«(bfi-^©-fflfb?:tft>-fii{bstifcm^i L-ctU:^-r 

LtciPtiy if^^^-r^PLL^t. Bijianmbsn/c 
^jg3K©®io;^{b:i5ar^)-5r. Biria?fef'^ x^t'©^^ 

leiSH L 0 CC *J S fjia Ci-^N'X^^Jl'df ©Buf BiiirS 
2g?^©SM7?{c>PtL.-CB?SBci->'<X7 ^ JUi^WBUIBM 
»rSj^*7j{c|93cUHUiB^{bg©B!ria-?'-X ha*^ 
{b$-l+3o©^^fSmria:/-x hMK.i'Siihmii^T'^ 
:^i'(Oi&<DiSmmL 1 (C)kt^-SBUfa5^ f ^a^rslliBi^y 

B5iB~;Xfflllf 7©^/jN©*N«:*iW.SB5ia:r-x 

So 

^>ii(^*?Tt»iHb«#<«: L.rtH:^jt-s^^bSi. ma 

•SzHB^bSBi. BufB— fii{k$n/c<i#(c>^H.r{4tllD^ 
M^iBiTiBf P -y 4' i ©tiffl©rtlfit?* Si^' y UMi: 

&mB(om]xMit-fjmxh-z>x. 

prfB^fef" -/ X i'©^ssaMiJiL 0 (cfcwsfrss^-fbg© 

B?fB:/-x hS©^i@fiipKJ=tL.TBMiai?fbS®BffiB:?' 

-X ^fi5:p^ci2:sofri^p-/^•x7 ^^b^fCBiriBiiK 

SjSf8!*^it31i-3 o©gAj:SB!riB)g»r^?S!»«:*jWS 

B'iiBTfef'-f xi'offeciaiauL 1 (c>pt-r^B?iai^ .y^^a 
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[0 00 1 1 

•^©iss^i^ttKSit.-r s J; a nm-m-r s c i a^m 

[0 00 2] 

[0 00 3] ^t'h 7. i'©ifiiaafgf*5i«< ft-stcon. 

r:/-X h-r2.J iPf^o ) it,>-5-/=i^-ri»:5' 
fb) MSA^tftjn-S, Oi)^Ltj:i)ih. j/tT" ■< :^ ^ (DW^ 

[0 005] 40 
[^Hj^s^i^L- cfc-^if^iiM] LA^b^cfA^^. ±IEfi£ 

*©7tf'-< xi'Sigra, ±fa-r rj^w-tf©ii3Mtctei> 
-C, S^jIS. :/'©a h3|©ig 

^fCfcO. -<:3 7-/-!fS:Sli©«e.O**i:^gf <. c 

4^e>^r©^^mc*s(-^r -r =1 7 •Y-!f^Sfii©Siilb^ 
^*^f ^fcis?)cc«. *^)/iip©E®H-c. -r^^-^tf©* 

•c, ^■r^xi'©**— aj^©*^©i;"y^ffS©«')5£t:' 50 
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1 iHife^©':^ $*©a'j;£?:?f -e©ts?fiK:s-5^ w 

ffi©^'ft^S©/ces?)©* ;/ h^:7^j^Si. :/-xhfi 

©t^i^ffl*5jr < ^,11. =1 5 ^^mcymmt^ 
[000 6] *^H^«j;ie(ie3fc©isii^^9i^'j> 4>© 

a ^ If S:Sffi©SS{b^S©/<:8?)©* vVit-y 
SiKiS, ^-x hS©«l*ffiH*5Et^«^«:fe. ii>JE£l» 

«l5^*f!T:?liS©<i: < 3 7 -{-!fS:^«i©^^*^T^ c 

[ 0 0 0 7 ) *fc. *«M»±ieae*©PS«:»^-r-5 

^>©-C, -f 3 7 -Ylf^^fii©^»b^^©/ci?)©;^ v h 
hS©«|^3iH*m^^^«c4>. iJ> 
*l.>|^*f^-Cffie[©J:< 'r3 7>^-!fl95Effl[©^S?r?f 
^ C i © oI66J&:3fef' X ©||^:^*li«T S C <k =Sr 

[0008] 

[3e>S:»i?i-rs/c*©^S] ±iaisgi*fi?^r^./ci?) 

^jU^Sf i. ^afi#©.^-^}i'l'B*sjS^L/c^^ 

n;rcmmfi#©'>-V >iSiiS*tf t^«Hb<i-^<b or aj;'3-r 
•SSf^bSi. ??^b^^©-fil^b*tftofii{bSti/c(i-^ 

<!:brtb;'3-r^-Wba5<!:. -ffilb^n/cft^ccMur 

{itaiiJ^L'/cd'D-;' i7;S:i^-r^PLLg|5i, — filfbS 
infcM^t i>uv <t©{4ti©-rnsr*-5i> 3fa=Sr 

□-/^•X7 ^ JUi?©gKMjSI^^H'f^©filaCC^ 
5eb^bS©7'-X ha?r^fb$1±3o©^Ad:S:7'-x 

f 1 rjamo-'Xaig f 1 ©S/h©.'^.D«:*5t:f ^ 
p^y -1)1^ ©ii»Tii«Sft*^s©iii a + ^icmm umit 

KS?^I»©M» <b U r * D i =S:jiSiS^ g 1 X-'iS. 
9XVmMe 1 ±©.'^.-C*>or.'^.DRJ>'.'^.H i^^f^cS j 
^tt^-r Sl^ 1 v 5^ SttffiS^^JttS^S i . a - ^ t 
X7 ^Jl/f ©ii»f^jgf»RO'*t|^bS©:?'-x ha^r^fb 
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f 3 -cmiL-'Xis^m f 3 ©g/h® .-s j ia6» 

[0 00 91 CCDltfSCCj:*). -^3 7-/-!fS5Effi©Sfi 

[0 0 10] ^fc. ±iEmm^m^ir ^fc!t>ic:^m^<o 

<t-^{c5?t L riatBISIWi L/fc a «r^^ S P L L SP 
-fii-fk 3 n/c«# <!: a t©ffitB©m«-C& 

ha?rS{k5-ti3o©^^c2,:/-;^ hStciiW^, 

sccs-^ti^-^ ^a«^-;^ hs©-^>:ftiSi f 1 -cifiiH 30 

nyjftigif 1 ©^/hc.'^.DtcfcW^:/-;:^ hi^tf- 
o--''t;^7^ Jl/^©ig»r^j&i5c^m^®<ila+./3 
{ca:^(^, IffbS©:?"-;^ ha€:^^t3-li-3o©SifeS 

t^ttlL/fcJ^f 3?«(ca-:J*j^2,^ffi;Sry-;^ h«© 
H^Xffl^ f 2 -CifiM 0 . — 'Xffli^ f 2 ©*/jN©'=s HtC*j 

®tiL.r,#,Di,'=^,Hi*jl2>ii:,^g 1 -Cia<HL/. iSIgg 

1 ±oj^,r * r.-s D mj^^M t ^^c -s 1 ^&it@ 6 . 

;^ ha©-;Xft^f 3-cfifHb. -^^ffljg f 3©^/h© 
[001 1] c©1tR£«:j: 0 . -f ifa:5£fii©SS 
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[0012] 

rtH;'3^.2)^jbSi . ^{t<t#©-fiifb*tf c=.-<ii^b3 
-fiiibs n/cft-^i ^ n >7 1 ©{4tg©-rna-t?*-5 y 

^g-C*or, a-/<X7 ^Jl'3?©ffi»r^S[|^*^5g© 

fii«K:S:^0^fbS©7--x hS^^fb3t!-3o©M;5: 

<t. a-/^•X>' ^^Uif©Sl»r^jS?S*§T^©fila + /3«: 
ia^U^<bS©^-x ha^^{b3-a-3-:?©M^c-5:7'- 
;^ haCCfcWSi^-:' 3?a?:i^-:' 4?t*fflS|J«C J: Ofe^WLt^ 

i^f 2^ififfi(l/-;XttSf 2©«/^©■^,H{C4sW■5:?'- 
;^ F M'knmr^m 2i> v d?a^/K-^.Ji^#|gi , 
X hfi=&ffiBrJl^?fe©Mi5t<*:Ur.^.Di,^SH<!:*3l^ia 
i^g l-Ci5iHLil«gg i±©*r-*->r*DR(yfj#.Hi 

ha?r^{b3-«i-*DR(>'*H3feO*tc..^. I *c*jt:f -Sv' y^' 
a*i^-y ^^^^fflg|5^C<tO^^Hl^.■*DRf>•^&Ha6C>•K:■^, 1 

-X ha©-;xfllgf 3riaf«L-^XESi^f 3©^>'h© 

^aS/jNfiSftlS^l^i . *<l^/cfiJfiK<!: L/C *>©r 

[0013] c©1ifiS;tc J: f) , J-;(T©J: 5 ^c{^ffl*Jt#6 

[0014] ( 1 ) a-.'-C;:^^ ^^il-^eCMBiJljg^tfcRC/ 
^{bg©y-:3^ ha€rSS{bTS«^> HI S^-^ rS'a* 
/Jx-^.Ji^^SJa:. a->'>-x:7 ^ ;l'i»©il»fS®^?rBifS 
©fBaCC^^b. ^^b^©:/-;^ hfi^:^^b5-t*3-3>© 

ot^^mc *itHo/cj>y ifatca-tj^i^-^tsra^rTZ-x 

f-S©~'^ffii^f 1 fiSfKL. r.;>cft^f lo^/h©.-^. 



11 

ii:*gg 1 ±©*rS)or*DSc>'*Hi^nc-5.-& i ^tt 
St-rs. -ebr. s't^tc, |g3i^>^fiS/J\"^.Ji^#e 

rf-T. f 3 -CiamL. f 30S 

[0 0 15] (2) 9.^JCteC^Si>-:> iJacDi'l^-C. n 

[0 0 16] CC-C. :/-xhfii», a--'<x:7^Jl' 

10 0 17} 2|5:^?8©i»2R^2 {cgB*£©7i£^ •< i?*?g 

{CJ: 0a[SiS?a;»©^*5nfcmmM#©y-r >iHS* 40 

•r-5PLLSPi> -fflfb^nfcffi^.ti'a -;; ^'i©{4+B 

WS©fiiT«c^UD->'>*X7 ^ ;uir©ii»r^jfi?a*^ 

^b3 -1*3 o©^Ad:^ii»f;ij^lS{ctett 'J ^m^'J 'J 

a=&i^^jgEl^©-i^*ll f 4 -CififH i^-X-^U f 4 © 50 
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S/J^©.■^. D • {Ctet:i- S®»;^jg??5t^i+^-r Sl^4 V -j ^ 

a^'K^ii^^ei. ^bg©:/-;^ ha*BiiS©fiiT 
+ « tc^s L D 7 ji'5'©s»rS2S»*a^b3 -a- 

3o©P^^Siiltlfilj^iJ«:*5WSi^ -;. $S?ri^ > f t^ai 

spec jro^^ffiL/t^mo/ci? ^?accs-:5*y y ^?a*s 

KJSjSfK©-;^^^ f 5-Cia(K0-'Xffl^ f 5©S^h© 

D' ij^.H' <h^iiSii^g2-Cia<KLii[^g2±©'^, 

2i>'^^?affiffiS^$gttS^©i, n-/N-x:7 ^ JU^?© 
SWJajgJ^SO'^bS©:/-;^ ha^^fb^-tt.'^.D' R 

H ■ mi^r^. I ■ {c*i w s --^ f a* V 4? ftitasp 

«:j:0Mmt.'^,D' jsij/j^.H" afew-c.^sr tcfew-sy 

-yctt^ f 6 ram b f 6 ©^/ho.-^s J • (cfc 

CO 0 1 8] C©«fiS{C<tf3. l^T©J:5^cf^ffl*sf#6 

[0019] ( 1 ) D-y%->^7 ^ J^^^©g»^Jl^ffilSS.yt 
^bS©:/-:^ h«*^<b-r-5>iS^> *r. 04i^^» 

f as'iv-sjfi^^sw. m\m<orf~7. vm.^wm.(om 

T(cS:SL. a--'N-x-7^;i/5J©il»fJijgiS;?r^'fb5-»* 

3-o©Mi^c4i«gfiiig?^(c*5Wsy ^m.^V"j 
Sistcto^iUiL. t^imL'?ci>-^4fa(cS'3#i;>^.5fa«r 
SKSjfi»©~ f 4 t?£iH 0 : r^^cft ^ f 4 ©s 

S©«ir+€«:5a3£L. a-j-i^y ^ }Vii<Dimm^Wi 
^^ibS -l* 3 -:>©MAj: Sig»f^jg^{C*iW •> i?a* 

g2rifi<HL/. ia^g2±©,'^,-C*or*D' SCX.^. 

H- tmfi^f^A' 5:it»-rs. -eu-c^ti^k:. usi^ 
'J ^mmyi\-^.im^mt. u-^^T^y ^ ;b4r©ew^jg 

fcRJ/^ib^DT--^^ ha*^<bs-i±. *D' SCf-^, 

H' jfco'tc* I ' tcteitsi;'-^ 4?a^y-;' ^^ffiSPJcJ: 

OftiaO. •■i'D' Si>'=^,H' MO'tC^r CCfct-^-SS^-:^ 

nmvzmrf^v V ^^^m%mkWUA-:f--7. ha©- 
[0 0 20] (2) 9jsectjwsi;i» i'a©a'j^-c. d 

^ >^^^©iS»^Jl^^i«5:^>'^fbS©:/-:x hS* 
ifSlK©J:<^{b-r-5ci*spI#lr-*i3, ii?^ct>iJ 2' if 

a©a'is-cw^2Sjg©jgj£;4SEfk?j:^f ^ <Ltim^tu 
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■5). 

(002 1] *i%?«®W*^3 ccieig<o3lc7= ^ x i-iig 

[0 022] ccomnSLicj: *) . felT©J: >) rj:i^mDmh 20 

[0 02 3] ( 1) [Hlg^$lJia)^|gCi:J;0*7=Y;^i'® 
lElS£ia*«^M§n;rci«^, m 1 ^il.'^.^M#S». HIE 

[0 024] (2) ^7'^ 7.^mmf>mmm<Dm^^ 

K*(8iTCi-5ii^-?'. Z C L V (Zone Constant 
Linear Velocity) :*7S;©fci^® J: 5 IC, it'f-<:^^<D 

[0025] ^^H^cDii*^4 {c:ia*s©7fe7^ ■< if mm. 

ti-r ^mits i . ^<k<t^©- fii{b?:^^ - fill k 5 nfc 
(t-^<!:L/-ctii:^^^.-fiI^kgl5<t. -ffi^bStifcli-^tc^* 

r*or. 3!£-?'^X4'®^2>iESS»LOSCfcl:f2>P-A 

-f iJ©iitKiajgSl«: 77 b?ct^«|-C-^{kS©:?'- 
X hS<&g:{k3-a-3o®srj.S:?'-x ha{C*il:fS3t7= 50 
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-X i-mo-AS^m f 7 -c'j&fno—^x^ f 7 ®*^h© 

Klfct^ :/-x h S5rlt^-r -5^ 7 i> -j d^SS^'K^. 

^tS^I^^ iix fctf fiKi u i> ©r-* 
[002 6] C©^fiS{Cj:0, JaT©J:^):cfPfflAn#6 

[002 7] ( 1 ) 5fe7"^ Xi'WSiTSfSJaJlJJSieSg 
@L0A>6fife©iaSi@L 1 tC^M$n/cia^. lEISSL 

o^c*JW•2,a-''^•X7 -/ju^'©®Bi^iK3S©fiJifii*s7? 

■cfe-o/ci-r-Sxt, ^7y•:;^^a^/^£^ts^l3^i. n 
---N-xy juif©ii»fig«g^i5t^r 77 cc^SO/ctfc^r^^k 
g©:^-x I-fi*^fk5-l*3-:>©S^c^>:?'-x hSfcfc 

X f- a©— 'Xft^ f 7 -CifiiK L/, f 7 

©S/J^©,*.N tCfcW ^- X h a p 1 U . C ©ffi 

lRJlig?^7?Si:?7'-x hap 1 ^u-f^xy -i )V^<D& 

[002 8] (2) m^<Dimm^m^fc^y'-i xi7ic 

iSISRj>'^fkS©:/-x ha©^^fii©S®{k^?f ^ c 

[002 9] sf:%H^©ii^^5 {Cfe*g©5fe7= ^ X i^^g 
ai^©i2ii® ^M^fcTfe-r -^ X ©SIBgl® (Cieii 

^m-^^mm.m-^icm^Ti, -^ -r <fc . ii»fja?ffiiai 

^g^E-CibO a---'<X7 -/ JUiftcJ; OigJliSc^:^©^ 

565nfc«M{i-^y'<>P3S4i}f(->^km#i Lxm 
tf-Thmimt. ^^kfi-^©-(ii{k^rm^-fii'fk$nyii 

ft#<tL-Ct±i;'3-r.SzHl{kSRi. -ffl^k$n/dl-^(c*t 

LxmmmLtci'U'ji'^^i^-rhPLL^iz. -m 
ffcsnytm^i f p V ^<!:©fi[ti©-r*iat?*si^> i» 

■C^o-C. T^IT^-^ x^©^^isisiJiL0K:*5W^ms 
©^-x hS©Si@fiip«c*fi/-ci¥{kg©:?'-x hfi* 
/oCc^SL//ctte6-c^->'^x■7 ^ ;l/^?©iiK^?glS?r^ 
{k§i±3 o©M^C-5®»r^jKISt{C*JW^7fe7=-f X i7or>fte 

~ 'Xtti^ f 8 -CafH L —^k ffii^ f 8 ©S/l^© N • (C 

[0030] c©titfiR«: J: 0 . J.:tT©<i: ^ ^jrf'PfflTiiff 6 
[0031] (1)*7^-<X i7®||^^Sse^@7!)^f2li 
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mLo i)^hm<Dimm l i cc^m ^^titcm-^. mm l 

^ -5 i . mSiyy^ *S''I\'=?.ii^#S«, P - ;^ 7 -f 
f S«:®KJ^jS?S!©-^XftiB5 f 8 V&i&tL. "-XfiiS f 

[0032] ( 2 ) mift©fB^SJl^fflx.fc3lc7' ^ X tC 
[0 033] *^?§®i*^^6 «CIEig©3fe7^ X i/^g 

tii3j»iUfcd'a -:,:j7?:gtfisrsPLLgp<t. zni{b3n 

j^©ffltt;^b:&jS-c*or, cjw>-x7 ;u^i©ji»r 30 

JSvgSfc*Bif^©fiiaCcSSL/. ^^bS©-/-x 

^e*:/-x hfi©-;;;*^f 1 -ca^Ko, — i):ft^f 

1 ©S/J^©,■=^,D^C*JW■S7■-X hfi>&l+^L, D->'N'X 
7-<JU;S©iK»f^ig^^^iTS©fila+/3{C^SL/. ^{b 
S©:/-;^ h*?&^{b3-l±3o©S)iS:r->; hatcfc 

d^fifcS-:}^ i; dfS4:/-x hS©-;^tti^ f 2 "C 
a^HO. z^j^fti^f 2©a/jN©'iiHK:*jW-5rr-;^ hfi 40 
^H-#L. :/-x hS$®»iJlig3S©Ml^iLrs^.Di 
*Hi<&ii^i£iSg 1 -CiaiHO. iSi^g l±©i^,-e*o 

*Kr>^mm,mfm\m<D-:f-:K hfi*^fb$if.-^,D 

^ f 3 fififK L . - f 3 ©S/JN©.-?. J tcfc W ^ig 
2>. 50 
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[0 034 ] C©«fig«c J: 0 . tlT© J: ^ 

[0 03 5] (1) G.^.tCfcWSy-;' d'S©?i>JS-C. o 
-/^•X7 ^ JU^©ii»tJg^^O'S?fbS©^-X hS?: 
*lg©J;<^fb-r^)C<!:*SDjfig-C-**3, 'PUi^^iy-j ^ 

■5. 

[0 036] 2js:^HS©it*]l 7 {Cf2i£©7t7^ X i'^g 

©s*?^jf5©®ft>^{b:&ffi«. 3icx^ xd7(ciejs$n/c 

ear * 0 si^M^tciW u r ift^ jg^^^^r s o - 

?1-C S> 0 a 7 ^ ;l' if {C J: 0 IS® ig^^©^* 3 n 
/c«$i(i#©erv>i@!^*tf(-ii?{bft-^<t Lxtiit)-r^ 

im(om!^mt-m-c$>'yx. ^<bs©^-xhs?rm 

3-t±3-5©pj:c^ii»TSjS?IS«:*5C:f5y-^ ^m.^i>v 5? 

**itKJlj^iSicD-;>:ffi^ f 4 riaftti^. f 4 

^Micm-^^ l> V ifS^iSWJSi^©-:^*^ f 5 T 
ififKL.^yctti^f 5©S/JVD.^,H' iCteWSSBtJliS 

D' i-^.H' i^iiSiSi^g 2-Cjfi(KL/, iSi^g 2±© 

n-^-N-X^ ^jUi?©iE»f®jg?^RO-#^bS©P^-X hS 
?:^<b3-e,^.D' SO^^H' afeOttCj^. r {C*JWSt>^r 

WC^. r (cfc d^SKiS-^^ df fi^iSK® 

f 6 ©S'']^©^s J • (cfeCrt SJiiriliSiasUf:?'-:^ hS 

[0037] C ©»fi£{C J: . JJIT© J: ^ i&tfPfflJ&iff ^ 

[0 03 8] (1)9 H^icfew 5 -J d? a©S']^r. a 

fSS©J:<S3S<bT'5.C<!:*ipJtfer*0. ^J^St^i^ 5? 

i>. 

[0039] 3p:|feBj©i#^318 6CfeiS©*7^-< X J7^S 
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[0 04 0] c<D«^«:j:»). i:iT<OJ:'>rmmifiWh 

[004 1 ] ( 1 ) 7^7= ;^ i^^gASfSaSCDlHlfejiS 

F=&<i^"r(,!«Sti-^-^> ZC LV (Zone Constant 20 
Linear Velocity) y]^<Dm-^(DJ: ^ tC, tIcit^-^ X i?© 

[0 042] :$:mm<Dimm 9 cci BtgcDTtf^ ^ X ipmm. 
ff-^©<t#jii|ii*3?iSii> ofcjgjgis^jgtc^f 0 ir-{ >mm. 

i. ^a^fcpfeT^-^ xi7j?a©fi^?KJK®ji)£^fb:^i* 40 

•C*>or. 7fe7'.YXi'CD^SfBI5^L0CCtet:fSn--'N- 
-<;i'$(Dii»iS«8it?:77«:iS:SL'^{bS©^-x vm^ 
ffe©ie^®L 1 i^^-ri>iy -J iim^i? 'J ^^\hW>icj;i'o 
scn^XftiS f 7 -ciSflaL.. — f 7 <om^<o^,n 

[0043] C (DtgtS«: J; 0 . Ji(T® J: ^ i^c{^ffl*5t#e> 

ns. 50 
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[0044] {\) wM<omm^m^tc%7=-< 

iimLELum{tm<ozf--:^\-m.<ow(Mm<j>m.mt'kn'> c 

(0045] ^m^(Dm^m 1 0 (^nmoy^f ^ x ^ii 
g<Dfii?«?jg®ajt.^<b:^ffi« . im<DM$m^mx.tc 

©-fii^b^rm^-fiifbsn/tm-^i Lxtiiti-ri>-mit 
<!:. =kmpitc^7'-t X i7iig<DB^igffj©®it;^<b:&ffi 

■C*-3-C, TtT'^X^'WgcSIB^JaLOCCtelte^bS 

©T'-X hfi©^filptc5=tL/ri?{bS07'-X hfi^r 
P G P - >'^•X 7 ^ ;U ir©jgB}^jg^|S;|:^{b 3 If 3 

-3©g?j:SjiBf^2g^iKtc*5W^7icT-< x4'©ftfe©ieiiJi 

f 8 •CifiiHb . - ^Xftlg f 8 ©^/h©.^,N • {C*$W -5 
[ 0 0 4 6 ] C ©fiffiKCC J: 0 , WT©«fc ^ ;^j:fPffl*if#6 

[0 04 7] ( 1) a?^©fa^)i*«iitfc3fef'^x4'{c 
=mm>mim<Dr/--7. ha©gs«icD)gM{b<&tf ^ c 

[004 8] «TK::$^Bg©— |iii©jK,«ccot>-r. HI 
E^#fl§ b 6854 H^-r -2) , 

[0049] (3iig©ffj,^ 1 ) s 1 it:$.mn<Dmm(Dm 

SS 1 «:*il:f €.56^^-/ X 47jga©«^-c*S. 13 1 fcte 
l«7lc7'^Xi7. 1 atJ^f'-^ Xi' 1 ;&IsIfe|gS& 
■r'2>Xf> KJU*-dJ. 2«5t;f=^Xi' ICCiSISSn/c 
tS#8=&U— t>'-?fe?:fflt»rS*<!:Sfc«>©7Kf--' 

7\ 3 {JtK f y i7 r y' 2 r-JSW § tifc^m^^^^m^m 

mc^iSi 1/ R F ( Radio Frequency : iliSjSE) ft-^i 1/ 

6 m;^) 3 tfiii $ n R F ft ^{c^ c r ^^j^ ^ -r X 

gE-CS> 0 tifiS n/c R F ft -^©;^S!Sfi£;»'?:i^*-r €. C 

<tr•ii;^^^^>''^x^:^i■r■5a->'^*x7 ^ sbti 
^-x hfibAi@a{cig:SpTeg-c«>«3 ^-^^•X7 -f ;U5» 
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^mit^tx fcmitm-^f^^a u^ffi^ t^m osi^ t ^txtc 
5 Tumn^rif cm^ (data) ccMums^mm^ 

-ti/c^P (CLK) ^^J&^^PLL (Phase Lock 

ed Loop : mEmm)\^-y'mmmmm sb. 8 ^zns 

ft^n/cfi-^ (DATA) t^Uy^ (CLK) t(D& 

fiW-r-£>DSP (f^s>^;i/ • t/^'^^iU • :7'a-fe-:;1f) , 
10tilffLS5b. D->^^X:7 ^;l/:$?5 a. DSP9^ 
SfliaiT-^CPU (Central Processing Uhit: ^^fDM 
KB) T'*>€). 

[0 0 5 0] ^\iv ^Tyy'Zkt. itT^A^.^ 1 (DIEii 

^ 1 (3[)iBg^S±^ciBSi^3n/dt$R^^.^i^o ^^<t h 
tifcmiMt^f cc*>c^rmafi-^X'^)'5 r f 

ft^CC^«l$n'So RF<i-^«RFT>:7'4tCcfcOtti|ii 20 

^b^n/cfl-^ (DATA) <bOTPLLg|57 6ca:^-r 
^„ PLL^Tti. Zlfiifb^n/cfi-^ (DATA) (rcm 

m^^fc{^ov^ (CLK) nffi{b$n/c 

(DATA) <t^P-^i57 (CLK) t^y^^m 

CPU 1 0tcai;^-r-5o S/c. l?{bS5 bCD:/-X 
hfib, ^-->'^•>^r? ^JI/^B a(D®»Ti^S?IS«CPU 1 30 

[0 05 1 ] ^{bg5 b<hUr^i^■7>X^^^-1f;l'H'=I 
[0 0 5 2] @2Saf03ti. m\<D%'f^:^^^m:(^ 

[0 05 3] 02«. mMf>^^-^^:^y >^^^(omMm 40 

y-('\^y[y-M.m(iCj:^m^Utci>(OX^Ki. miAi)^t> 

y^m^muxi^^h. 

[0 05 4] ccDck^^. —mc. i>-j^mfitm^mi[& 

IBt(Fc) <b^-:^ hSb^>'<^>^-^i-r^ft®i>^cC 
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[0 05 5] m4ktmM<DBBi (D^7=^ :^^skm<Dn 

^yu y^mxh^oM4U:i6i.^x. 5 aktci-^^y.y 

•<)V^. bh\tmt^. S\itiyv^^\i^m^. lOtiCP 

ur^D. ctih\xm\ tmWL(Dh(Dxhhici^m—(o 
m^^ni.xmR^'M^rho 

[0 05 6] 1 \{Xu-^<Xy ^ 3i(D^MW\m'&WL 
cD^S^^f ^ SMmymB,'&^^. 1 2 bS 5 b CD 
>^-xhfib^S5Et-'5:/-xhaS:^^S. 1 3«ii 
IKi^i^^^^^© 1 Itci: 0 P :7 ^ jU 5 a (^)ig 

t<:J:0^{bS5 b(D:/-X hSb 4^{b$1f SocoSjS 

b(DZ:^;^ftiSf IX&mur^XSimf KD^/hcD-^.DCC 

1 4 ^Sig»rSi^^^^e 1 HC J: 0 P ^ 
^ 5 a CDffi»r^i^lKt^^€©fii a + CC^^ U X 
hS^^ai 2tcJ:i9^^bS5 b(D>^--X hSb*^ 

{b$-ti'3 *o(DM^j:'S:/-x ha&C:|c5t:f ^m^z^y 

hSbcD— :;^fti^f 2riaiUbi:;>:flj^f 

2©S/jN<D,^.HCC*5tt-5r^-X hS^ti-S-r5lg2 

(ommt {^x^.Y^t^Mt^m^mMzxiSiUi^mMs 
^\i>y ^m^m^mm'&^Wi. i etis^f^is^^ 
y^jv^b aiomwimmLiSLZjfmtsb b ©-^-y^ fs 

b^^lb$-ti,«SD:5^0','=^.HjlO'CC.^. I (,C^ii^iyy 

-X hSbCDH^Xtti^f 3T'ififKl.z:^^fflaf S^D^^h 
3 zy y ^MM^i\^M^^SLX$>^o 

[0057] iu±(D^'?(^miSi$titc:^m(Dmm i <d 

:/7j£^oc>riSBJT5o S 5Sa'06 t3:^iScDff$.^ 1 CD 
Tfef^ ^ X ^$^HcDll^jgJI5CD®j£^{b:fri£ ^^-r p - 

^i^-hr^o. S7 (a)\tmm(ommi(oyt'T-^:^ 
^mmcon^i^B<D^^mu^m(fC:hi.>xiy y ^m^m 
^■r^i^.(Diyy ^m&m±(iC^^i^&mmw^^m'rmx 
07(b). (c). (d) {tmm<omm. i <d^ 
r'-i y^^m^(Dn^mm(DmfZ^mty5m(^^i^%iyy ^ 
m(Dmyi\^.<Dmmi^m^mm'r^mx^^. 

[0058] mBmmb<omitS5 bSO'P->'^•X:7 

n^m^. ^r. mii^y^mm^f^.im^f^iskt. 
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IF c^acc^-r^ (s 1 ) o ^xt^-c. m\ 
ly y ^mmx'^.mM^^ i 3 tj. y x k si^^s i 

i^tagi58tc.fcDi^v^M^e^m-r^ (S2) « ;xtc. ig 

1 ^MMi^l^^mM^^ 1 3 t^au/c 3,^.A . 

7 (b) ^^U/cJ:^CC. > ^M^:/--;^ hSbCD^ 
ScibrS.-^.A. B. C?:a6-*ftSlf 1 ^^a?) (S 
3 ) , ^CDz::XftS f 1 (Dg/|\^. D cc *5t:f 6 ;^ h S lO 

om^n^nr^ (S4) » 

[0 05 9] ^j^w:. ^2 1> ^mm^\\^.m^^m 1 4 

a<DSWTS2S»Fc^a + |3tcSSt-^ (SB) „ ^Xl^ 
r\ mz iy V ^m.^f\^^M%.^^ 1 4 ^-X hSS 

if. 07 (a) «:f?(inO/cJ:^J^j:3,'^.E. F. Gtcfcc^ 

xv'v^m^^^^x^v^v'^w^m^-^^ (S6) « 

y^CC. S 2 l> V ^fiS/J\'#.}t^^® 1 4 m^ Lfc 3 
j^.E. F. Gtc*5l:f'S:/-:^ hfibRO'>^ > ^SOfifjt?^ 20 

07 (c) tC^b/cJ:^^:. :S?fi^:/-X hS 
b<DMI^<fcLT3/=&E. F. G^il'S^;^*^ f 2 
fit) ( S 7 ) . -ec>ll^Xffi.« f 2 (DMAX^M (fC^^-f ^ 

^^hacDffl^&n-^-r-s (S8) o 

[0 06 0] ^^CC. ^ 1 >^ 1 
hab4iSKS^eS[©HIS«i:L.r,.^^D<fc.c& 

UhMM^ i±o,'Si ^ttst-r^ (s 1 0) „ 
[0 06 1 ] ;x^c. mzv^-j ^m.m^^M'M.^WL i 6 30 

2 J: 0 u ^ ^l.^ 5 a (DitK^l^igiScRC/^ibS 
5bCD:/-y^ hfib^^^bSif. ,-550. .^.H. ,-^.1(03 

(s 1 1 ) o y^c^t?. ^3>^va?ss/j\^.JiS^i^i 6 

07 (d) CCii^L/cJ:^:c. S^-:; ^5?fi^jS»rSiffiSt 
(X«:/-X h»b) (DM^iUT. S.'^^.D. H. 
a5::i:'Xai^f 3^5RJ?) (S l 2) . -eozi^Xffii^f 3 

^^•X:7-^ JV^5 aS<>*^{tS5 btcgj^-r^ (S 1 
3) , 

[0 062] W±0<fc ^tC. 5t5^iS(Dffl«SJC <j:n«. 
A. B, C. D. E. F. G. H. I (Z)9 ,^.tC:bn:t^>> 

[0 06 3] immmmz ) mMt.mi^mm2<D% so 
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[ 0 0 6 4 ] 08tc4dt^T. 5 a ^ia-/^•x:7 

[0 06 5] 1 \{txi-J<:^y ^ aOmSimilSB 

common ^m&im^mmm^^. i2{i^{tS5b<D 

;^ hStSS^Si 2CcJ:^:)^{t:S5 b(D^-x hfib^ 
^^0«irtc^SLig»iSiKI^^S#ei liCcfcOci- 

j^:^y^)v^ba ommmmL^mti 3 oos^c ^ 

^JFMU f 4 ria^H LZl^^ft^ f 4 (D«/Jn(DjSD ' CC*J 

t:r^ii»riili^^itSL-r ^^4 > ^MS/J\^.m^^ 
1 8«r^-;< hfi^^^^gl 2CcJ:0^{bS5bCD 
X h a b ^MS(Dfii r + ^ LSK 
^Sl I«:<t0n->'N';:<:7 5 aCDiEBT/^'iStJf^^ 
ib$-{f3oCD^fj:^iItRigj^m:fet:f^e:^ > ^fi^i^ -;. 

^m.m,f\^^M&.^WL. 1 9 «n - v'Sy^ >^ ^ ^ 5 a CDS 
»rJ^i^^^bS5 bOOr^-X habCDra»<!:LT,^, 

D' L^.W i^51^iS«igr2rififHbffl:^g2±CDi=^, 

2 s;^ ^mMm^^mmm^n.. 2 0 tiig»r^^isisa:^ 
jv^ba (ommm^^Rz/mim 5b<D:/-xhab^ 

mLkt':/-::^ VMhOZS^X^m f 6 'cmil^rj.Xtm f 
[0 06 6] J^±(0<fc liCm^^titc:i^mSi^(Om^2 (O 
[0 06 7 ] m^RUmi 0\tm^(Dl\'i^.2(O%f -1 :^ 

^ 5 ei^c^iihimmmwBixj^v^ ^ ^acD^s^b^tf ^ 
m^. ^r. ^4>^:/^ai^/j\'^,JS^*ei 7ti. 

VmWt%^&.\ 2CCj:0^bS5 b(Z>:/->^ hab^ 
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JPO and NCIPI are not responsible for anydamages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the playback approach of an optical disk of 
fitting the property of the equaUzer which equalizes the read regenerative signal, and a filter to 
the waveform characteristic of a regenerative signal, and regulating it automatically, in the 
optical disk unit which can regulate automatically the property of the equalizer which equalizes 
the read regenerative signal, and a fiUer so that it may be adapted for the waveform characteristic 
of a regenerative signal, and an optical disk unit. 
[0002] 

[Description of the Prior Art] From the former, memory capacity is large, record and playback 
are possible to non-contact, and the optical disk unit is used for extemal storage, audio 
equipment, etc. of a computer as a store with a commutative record medium (optical disk). In 
recent years, it follows on large capacity-ization of an optical disk, and the optical disk of high 
recording density is studied and developed. 

[0003] The amplitude of the signal by the side of high firequency decreases, and it becomes 
impossible to reproduce the data stabilized when not shaped in waveform in the regenerative 
signal reproduced fi-om the optical disk in the optical disk unit as the recording density of an 
optical disk becomes high (decoding actuation). For this reason, in an optical disk unit, after 
making the amount of noise decrease by intercepting with a low pass filter generally to the signal 
more than the signal band of the regenerative signal reproduced from an optical disk, equalizing 
(identification) processing in which gain is raised to the signal band where the amplitude is small 
(it calls hereafter, saying "it boosts".) is performed. However, the regenerative signal of an 
optical disk changes with each optical disks, in equalizing (identification) processing, is adapted 
for the regenerative signal of each optical disk, and needs to adjust the signal transfer 
characteristics. 

[0004] Then, it sets to an optical disk unit with the need of reproducing the signal of such a high 
firequency band. The equalizer which can set up the amount of boosts for raising the gain of the 
cut off firequency of a low pass filter, and the specific frequency band of the regenerative signal 
read in an optical disk (gain of a specific frequency band). It has a jitter appearance circuit for 
detecting the jitter value which is phase fluctuation of playback data, study determines the 
equalizer set point (a cut off frequency, the amount of boosts) which was adapted for each 
optical disk, and it considers as the configuration which reproduces data. 
[0005] 

[Problem(s) to be Solved by the Invention] however, in the above-mentioned conventional 
optical disk unit In adjustment of the above-mentioned equalizer according to the terms and 
conditions of each optical disk, reproduction speed, the lot of a drive, etc. Although dispersion in 



1 



the equalizer set point is large, and it is necessary to change the cut off frequency of an equalizer, 
and the amount of boosts, and to determine an optimum value by the remarkable large area in 
order to perfomi optimization study of the equalizer set point in all these terms and conditions At 
the time of study of optimization study of this equalizer set point, the exact optimal study can be 
performed by measurement of some jitter values with an optical disk neither under the curvature 
of an optical disk, nor the effect of partial side blurring etc. Therefore, the amount of jitters for 
optical disk 1 rotation is measured, and the equalizer set point is adjusted based on the 
information. Therefore, it had the technical problem that the time amount required for 
optimization study of the equalizer set point became long, so that the cut off frequency for 
optimization study of the equalizer set point and the retrieval range of the amount of boosts 
became large. 

[0006] This invention solves the above-mentioned conventional technical problem, and also 

when the cut off frequency for optimization study of the equalizer set pomt and the retrieval 

range of the amount of boosts are wide, it aims at offering the possible optical disk unit of it 

being accurate and learning the equalizer set point by small retrieval mark. 

[0007] Moreover, this invention solves the above-mentioned conventional technical problem, 

and also when the cut off frequency for optimization study of the equalizer set point and the 

retrieval range of the amoxmt of boosts are wide, it auns at offering the playback approach of the 

possible optical disk of it being accurate and learning the equalizer set point by small retrieval 

mark. 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
optical disk unit of this invention The optical pickup which detects the information recorded on 
the optical disk as a lightwave signal, The detector which changes a lightwave signal into an 
electrical signal, and the low pass filter from which cut-off frequency can set up freely and a high 
frequency component is removed to an electrical signal, The equalizer which performs the gain 
adjustment of the electrical signal from which the amount of boosts for performing a gain 
adjustment to the frequency band where the signal amplitude of an electrical signal decreased 
could set up freely, and the high frequency component was removed with the low pass fiUer, and 
is outputted as an identification signal. The binarization section outputted as a signal by which 
binarization was carried out by performing binarization of an identification signal. The PLL 
section which generates the clock which carried out phase simulation to the signal by which 
binarization was carried out, The jitter detecting element which detects the amoimt of jitters 
which is the amount of phase shifts of the signal and clock by which binarization was carried out. 
It is preparation ****************. Set the cut-off frequency of a low pass filter as the 
predetermined value alpha, change the amount of boosts of an equalizer, and the amount of 
jitters in the three different amounts of boosts by the jitter detecting element An amount 
minimum point presumption means of the 1st jitter to detect, to approximate the amount of jitters 
by the quadratic curve fl of the amoimt of boosts based on the detected amount of jitters, and to 
calculate the amount of boosts in the minimum point D of a quadratic curve fl, Set the cut-off 
frequency of a low pass filter as predetermined value alpha+beta, change the amount of boosts of 
an equalizer, and the amount of jitters in the three different amounts of boosts by the jitter 
detecting element An amount minimum point presumption means of the 2nd jitter to detect, to 
approximate the amoimt of jitters by the quadratic curve £2 of the amount of boosts based on the 
detected amount of jitters, and to calculate the amount of boosts in the minimum point H of a 
quadratic curve f2. An amoimt curved-surface bottom of thread line presumption means of the 
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1st jitter to calculate a point I which approximates the amount of boosts in the straight line gl 
which passes along Point D and Point H as a function of cut-off frequency, is a point on a 
straight line gl, and is different from Point D and Point H, Change the cut-off frequency of a low 
pass filter, and the amount of boosts of an equalizer, and the amoimt of jitters in Point I in Point 
D and a point H list by the jitter detecting element It consists of the configuration equipped with 
an amount minimum point presumption means of the 3rd jitter to detect, to approximate the 
amount of jitters to Point D and a point H list based on the amount of jitters in Point I by the 
quadratic curve O of cut-off frequency or the amount of boosts, and to calculate the minimum 
cut-off frequency and the minimum amoimt of boosts in Point J of a quadratic curve f3. 
[0009] By this configuration, also when the cut off frequency for optimization study of the 
equalizer set point and the retrieval range of the amount of boosts are wide, the possible optical 
disk unit of it being accurate and learning the equalizer set point by small retrieval mark, can be 
offered. 

[0010] In order to solve the above-mentioned technical problem, moreover, the adaptive 
equalization approach of a playback wave of the optical disk unit of this invention The optical 
pickup which detects the information recorded on the optical disk as a lightwave signal. The 
detector which changes a hghtwave signal into an electrical signal, and the low pass filter from 
which cut-off frequency can set up freely and a high frequency component is removed to an 
electrical signal, The equalizer which performs the gain adjustment of the electrical signal from 
which the amount of boosts for performing a gain adjustment to the frequency band where the 
signal amplitude of an electrical signal decreased could set up freely, and the high frequency 
component was removed with the low pass filter, and is outputted as an identification signal. The 
binarization section outputted as a signal by which binarization was carried out by performing 
binarization of an identification signal, The PLL section which generates the clock which carried 
out phase simulation to the signal by which binarization was carried out, The jitter detecting 
element which detects the amount of jitters which is the amount of phase shifts of the signal and 
clock by which binarization was carried out, Are the adaptive equalization approach of a 
playback wave of preparation ****************^ and the cut-off frequency of a low pass filter 
is set as the predetermined value alpha. Change the amount of boosts of an equahzer and a jitter 
detecting element detects the amount of jitters in the three different amounts of boosts. Based on 
the detected amount of jitters, the amount of jitters is approximated by the quadratic curve fl of 
the amount of boosts. Calculate the amount of boosts in the minimum point D of a quadratic 
curve fl, and the cut-off frequency of a low pass filter is set as predetermined value alpha+beta. 
Change the amount of boosts of an equalizer and a jitter detecting element detects the amount of 
jitters in the three different amoimts of boosts. Based on the detected amount of jitters, the 
amount of jitters is approximated by the quadratic curve f2 of the amount of boosts. Calculate the 
amount of boosts in the minimum point H of a quadratic curve fZ, and the amoimt of boosts is 
approximated in the straight line gl which passes along Point D and Point H as a function of cut- 
off frequency. Calculate Point D and Point H, and a different point I by being a point on a 
straight line gl, change the cut-off frequency of a low pass filter, and the amount of boosts of an 
equalizer, and a jitter detecting element detects the amount of jitters in Point I in Point D and a 
point H list. Based on the amount of jitters in Point I, the amount of jitters is approximated to 
Point D and a point H Ust by the quadratic curve f3 of cut-off frequency or the amount of boosts, 
and it consists of the configuration which calculates the minimxmi cut-off frequency and the 
minimum amount of boosts in Point J of a quadratic curve f3. 
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[001 1] By this configuration, also when the cut off frequency for optimization study of the 
equahzer set point and the retrieval range of the amount of boosts are wide, the adaptive 
equaUzation approach of a playback wave of the possible optical disk unit of it being accurate 
and learning the equalizer set point by small retrieval mark, can be offered. 
[0012] 

[Embodunent of the Invention] In order to attain the above-mentioned purpose, the optical disk 
unit of this invention according to claim 1 The optical pickup which detects the information 
recorded on the optical disk as a Hghtwave signal, The detector which changes a lightwave signal 
into an electrical signal, and the low pass filter from which cut-off frequency can set up freely 
and a high frequency component is removed to an electrical signal. The equalizer which 
performs the gain adjustment of the electrical signal from which the amount of boosts for 
performing a gain adjustment to the frequency band where the signal amplitude of an electrical 
signal decreased could set up freely, and the high fi^quency component was removed with the 
low pass filter, and is outputted as an identification signal, The binarization section outputted as 
a signal by which binarization was carried out by performing binarization of an identification 
signal, The PLL section which generates the clock which carried out phase simulation to the 
signal by which binarization was carried out, The jitter detecting element which detects the 
amoimt of jitters which is the amount of phase shifts of the signal and clock by which 
binarization was carried out. It is preparation ****************. Set the cut-off frequency of a 
low pass filter as the predetermined value alpha, change the amoimt of boosts of an equalizer, 
and the amount of jitters in the three different amounts of boosts by the jitter detecting element 
An amount minimum point presumption means of the 1st jitter to detect, to approximate the 
amount of jitters by the quadratic curve fl of the amount of boosts based on the detected amount 
of jitters, and to calculate the amount of boosts in the minimum point D of a quadratic curve fl. 
Set the cut-off frequency of a low pass filter as predetermined value alpha+beta, change the 
amount of boosts of an equalizer, and the amount of jitters in the three different amounts of 
boosts by the jitter detecting element An amount minimum point presumption means of the 2nd 
jitter to detect, to approximate the amount of jitters by the quadratic curve f2 of the amount of 
boosts based on the detected amount of jitters, and to calculate the amount of boosts in the 
minimum point H of a quadratic curve Q, An amount curved-surface bottom of thread line 
presumption means of the 1st jitter to calculate a point I which approximates the amount of 
boosts in the straight line gl which passes along Point D and Point H as a fimction of cut-off 
frequency, is a point on a straight line gl, and is different from Point D and Point H, Change the 
cut-off frequency of a low pass filter, and the amount of boosts of an equalizer, and the amount 
of jitters in Point I in Point D and a point H list by the jitter detecting element It considers as the 
configuration equipped with an amount minimum point presxmiption means of the 3rd jitter to 
detect, to approximate the amount of jitters to Point D and a point H list based on the amount of 
jitters in Point I by the quadratic curve O of cut-off frequency or the amoxmt of boosts, and to 
calculate the minimum cut-off frequency and the minimum amoxmt of boosts in Point J of a 
quadratic curve f3. 

[0013] The following operations are acquired by this configuration. 

[0014] (1) When optimizing the cut-off frequency of a low pass filter, and the amount of boosts 
of an equalizer, it sets the cut-off frequency of a low pass fiher as the predetermined value alpha, 
changes the amount of boosts of an equalizer, the amount minimum point presumption means of 
the 1st jitter detects the amount of jitters in the three different amounts of boosts by the jitter 
detecting element, approximates the amount of jitters by the quadratic curve fl of the amount of 
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boosts based on the detected amount of jitters, and calculates the amount of boosts in the 
minimum point D of a quadratic curve fl. Subsequently, it sets the cut-off frequency of a low 
pass filter as predetermined value alpha+beta, changes the amount of boosts of an equalizer, the 
amount minimum point presumption means of the 2nd jitter detects the amoimt of jitters in the 
three different amounts of boosts by the jitter detecting element, approximates the amount of 
jitters by the quadratic curve f2 of tihe amoimt of boosts based on the detected amoimt of jitters, 
and calculates the amount of boosts in the minimum point H of a quadratic curve f2. Next, the 
amount curved-surface bottom of thread line presumption means of the 1st jitter approximates 
the amount of boosts in the straight line gl which passes along Point D and Point H as a function 
of cut-off frequency, and it calculates Point D and Point H, and a different point I by being a 
point on a straight line gL At the end and the amount minimum point presumption means of the 
3rd jitter Change the cut-off frequency of a low pass filter, and the amount of boosts of an 
equalizer, and a jitter detecting element detects the amount of jitters in Point I in Point D and a 
point H Ust. Based on the amount of jitters in Point I, the amount of jitters is approximated to 
Point D and a point H list by the quadratic curve f3 of cut-off frequency or the amount of boosts, 
the minimum cut-off frequency and the minimimi amount of boosts in Point J of a quadratic 
curve f3 are calculated, and it is set as a low pass filter and an equalizer by making this into an 
optimization value. 

[0015] (2) By measurement of the amount of jitters in nine points, it becomes it is possible for it 
to be accurate and to optimize the cut-off frequency of a low pass filter and the amount of boosts 
of an equalizer, and possible to perform adaptive equalization of the playback wave in 
measurement of the small amount of jitters. 

[0016] Here, the amount of boosts means the amplification factor at the time of amplifying the 
frequency band to which transfer gain fell (gain) in order to compensate the transfer 
characteristics of the frequency band to which the transfer gain fell, when the transfer gain of a 
specific frequency band falls according to the frequency transfer characteristics of a low pass 
filter or other signal-transmission ways. As a low pass filter, low pass filters generally known 
well, such as a Bessel filter, a butter WASU fiher, and the Chebyshev filter, are used. A 
transversal equalizer, a ripple filter, etc. are used as an equalizer. 

[0017] The optical disk unit of this invention according to claim 2 The optical pickup which 
detects the information recorded on the optical disk as a lightwave signal, The detector which 
changes a lightwave signal into an electrical signal, and the low pass filter from which cut-off 
frequency can set up freely and a high frequency component is removed to an electrical signal, 
The equalizer which performs the gain adjustment of the electrical signal from which the amount 
of boosts for performing a gain adjustment to the frequency band where the signal amplitude of 
an electrical signal decreased could set up freely, and the high frequency component was 
removed with the low pass filter, and is outputted as an identification signal, The binarization 
section outputted as a signal by which binarization was carried out by performing binarization of 
an identification signal, The PLL section which generates the clock which carried out phase 
simulation to the signal by which binarization was carried out. The jitter detecting element which 
detects the amount of jitters which is the amount of phase shifts of the signal and clock by which 
binarization was carried out. It is preparation ************♦♦**. Set the amount of boosts of an 
equalizer as the predetermined value gamma, change the cut-off frequency of a low pass filter, 
and the amount of jitters in three different cut-off frequencies by the jitter detecting element An 
amount minimum point presumption means of the 4th jitter to detect, to approximate the amount 
of jitters by the quadratic curve f4 of cut-off frequency based on the detected amount of jitters, 
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and to calculate the cut-off frequency in the minimum point D* of a quadratic curve f4, Set the 
amount of boosts of an equalizer as predetermined value gamma+xi, change the cut-off 
frequency of a low pass filter, and the amount of jitters in three different cut-off frequencies by 
the jitter detecting element An amount minimum point presumption means of the 5th jitter to 
detect, to approximate the amount of jitters by the quadratic curve f5 of cut-off frequency based 
on the detected amount of jitters, and to calculate the cut-off frequency in the minimxmi point H* 
of a quadratic curve fS, cut-off frequency - a boost - an amount - a function - ****** - a 
point - D ~ ' - a point - H - ' - passing - a straight line ~ g - two - approxhnating - a 
straight line — g - two - a top - a point - it is - a point - D - * - and - a point ~ H - ' - 
differing - a point - 1 ~ ' - calculating - the - two - a jitter - an amount - a curved surface - 
the bottom of thread - a line - presumption - a means - Change the cut-off frequency of a low 
pass filter, and the amount of boosts of an equalizer, and the amount of jitters in point T in point 
D* and a point H' list by the jitter detecting element detecting - point D' and point H* - with an 
amount minimum point presumption means of the 6th jitter to approximate the amount of jitters 
to a list based on the amount of jitters in point T by the quadratic curve f6 of cut-off frequency or 
the amoimt of boosts, and to calculate the minimum cut-off frequency and the minimimi amount 
of boosts in point J' of a quadratic curve f6 It considers as preparation ******. 
[0018] The following operations are acquired by this configuration. 

[0019] (1) When optimizing the cut-off frequency of a low pass filter, and the amoxmt of boosts 
of an equalizer, it sets the amoxmt of boosts of an equalizer as the predetermined value gamma, 
changes the cut-off frequency of a low pass filter, the ambimt minimum point presumption 
means of the 4th jitter detects the amount of jitters in three different cut-off frequencies by the 
jitter detecting element, approximates the amount of jitters by the quadratic curve f4 of cut-off 
frequency based on the detected amount of jitters, and calculates the cut-off frequency in the 
minimum point D* of a quadratic curve f4 first. Subsequently, it sets the amount of boosts of an 
equalizer as predetermined value gamma+xi, changes the cut-off frequency of a low pass filter, 
the amount minimum point presumption means of the 5th jitter detects the amount of jitters in 
three different cut-off frequencies by the jitter detecting element, approximates the amount of 
jitters by the quadratic curve f5 of cut-off frequency based on the detected amount of jitters, and 
calculates the cut-off frequency in the minimum point H' of a quadratic curve f5. next - the - 
two - a jitter - an amoimt - a curved surface - the bottom of thread - a line ~ presumption - a 
means - cut-off frequency - a boost - an amount - a function - ****** - a point - D - * - a 
point ~ H - ' " passing - a straight line - g - two - approximating - a strai^t line - g - two - 
- a top ~ a point ~ it is ~ a point - D ~ ' - and - a point - H - * - differing - a point - 1 ~ ' - 
calculating . At the end, and the amount minimum point presiunption means of the 6th jitter The 
cut-off frequency of a low pass filter and the amount of boosts of an equalizer are changed. A 
jitter detecting element detects the amount of jitters in point V in point D* and a point Ust. 
point D* and point H' ~ based on the amount of jitters in point T, the amount of jitters is 
approximated to a list by the quadratic curve f6 of cut-off frequency or the amount of boosts, the 
minimum cut-off frequency and the minimum amount of boosts in point J' of a quadratic curve 
f6 are calculated, and it is set as a low pass filter and an equalizer by making this into an 
optimization value. 

[0020] (2) By measurement of the amount of jitters in nine points, it becomes it is possible for it 
to be accurate and to optimize the cut-off frequency of a low pass filter and the amount of boosts 
of an equalizer, and possible to perform adaptive equalization of the playback wave in 
measurement of the small amount of jitters. 
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[0021] The optical disk unit of this invention according to claim 3 The optical pickup which 
detects the information recorded on the optical disk as a lightwave signal, The detector which 
changes a lightwave signal into an electrical signal, and the low pass fiher from which cut-off 
frequency can set up freely and a high frequency component is removed to an electrical signal. 
The equalizer which performs the gain adjustment of the electrical signal from which the amount 
of boosts for performing a gain adjustment to the frequency band where the signal amplitude of 
an electrical signal decreased could set up freely, and the high frequency component was 
removed with the low pass filter, and is outputted as an identification signal, The binarization 
section outputted as a signal by which binarization was carried out by performing binarization of 
an identification signal, The PLL section which generates the clock which carried out phase 
simulation to the signal by which binarization was carried out, The jitter detecting element which 
detects the amount of jitters which is the amount of phase shifts of the signal and clock by which 
binarization was carried out. It is preparation **************** and considers as the 
configuration equipped with the rotational frequency control means which controls the rotational 
frequency of an optical disk, and a 1st optimum-point modification means to change the set point 
of the cut-off frequency of a low pass filter, and the amount of boosts of an equalizer in 
proportion to a rotational frequency. 

[0022] The following operations are acquired by this configuration. 

[0023] (1) When the engine speed of an optical disk is changed by the revolving-speed-control 
means, the 1st optimum-point modification means changes the set point of the cut-off frequency 
of a low pass filter, and the amount of boosts of an equalizer in proportion to an engine speed. 
[0024] (2) Like [ the case where the optical disk unit is equipped with some kinds of rotational- 
speed modes, and in the case of a ZCLV (Zone Constant Linear Velocity) method ], even when 
reproduction speed (rotational speed) changes with the read-out locations of an optical disk, it 
becomes possible to set up an optimum value, without performing study actuation of the set point 
of the cut-off frequency of a low pass filter, and the amount of boosts of an equalizer again. 
[0025] The optical disk unit of this invention according to claim 4 The optical pickup which 
detects the information recorded on each recording layer of the optical disk equipped with two or 
more recording layers as a lightwave signal, The detector which changes a lightwave signal into 
an electrical signal, and the low pass filter from which cut-off frequency can set up freely and a 
high frequency component is removed to an electrical signal, The equalizer which performs the 
gain adjustment of the electrical signal from which the amount of boosts for performing a gain 
adjustment to the frequency band where the signal amplitude of an electrical signal decreased 
could set up freely, and the high frequency component was removed with the low pass filter, and 
is outputted as an identification signal, The binarization section outputted as a signal by which 
binarization was carried out by performing binarization of an identification signal, The PLL 
section which generates the clock which carried out phase simulation to the signal by which 
binarization was carried out. The jitter detecting element which detects the amount of jitters 
which is the amount of phase shifts of the signal and clock by which binarization was carried out. 
It is preparation ****************. As opposed to the optimum value eta of the cut-off 
frequency of the low pass filter in a certain recording layer LO of an optical disk Where the cut- 
off frequency of a low pass filter is set as eta, change the amount of boosts of an equalizer, and 
the amount of jitters to other recording layers LI of the optical disk in the three different 
amounts of boosts by the jitter detecting element It considers as the configuration equipped with 
an amount minimum point presumption means of the 7th jitter to detect, to approximate the 
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amount of jitters by the quadratic curve f7 of the amount of boosts based on the detected amount 
of jitters, and to calculate the amoimt of boosts in the minimum point N of a quadratic curve f7. 
[0026] The following operations are acquired by this configuration. 
[0027] (1) When the recording layer which an optical disk reproduces is changed into other 
recording layers LI from a recording layer LO, supposing the optimum value of the cut-off 
frequency of the low pass fiher in a recording layer LO is eta The amount minimum point 
presumption means of the 7th jitter changes the amount of boosts of an equalizer, where the cut- 
off frequency of a low pass filter is set as eta, and it detects the amount of jitters to the recording 
layer LI of tiie optical disk in the three different amounts of boosts by the jitter detecting 
element. Based on the detected amount of jitters, the amoimt of jitters is approximated by the 
quadratic curve f7 of the amoimt of boosts. The amount rho 1 of boosts in the minimum point N 
of a quadratic curve f7 is calculated, and this cut-off frequency eta and the amount rho 1 of 
boosts are set up as the optimimi value of the cut-off frequency of a low pass filter, and an 
optimum value of the amount of boosts of an equalizer. 

[0028] (2) Also in the optical disk equipped with two or more recording layers, it becomes 
possible to optimize the set point of the cut-off frequency of a low pass filter, and the amount of 
boosts of an equalizer with the small number of point of measurement. 
[0029] The optical disk unit of this invention according to claim 5 The optical pickup which 
detects the information recorded on each recording layer of the optical disk equipped with two or 
more recording layers as a hghtwave signal, The detector which changes a lightwave signal into 
an electrical signal, and the low pass filter from which cut-off frequency can set up freely and a 
high frequency component is removed to an electrical signal, The equalizer which performs the 
gain adjustment of the electrical signal from which the amount of boosts for performing a gain 
adjustment to the frequency band where the signal amplitude of an electrical signal decreased 
could set up freely, and the high frequency component was removed with the low pass filter, and 
is outputted as an identification signal, The binarization section outputted as a signal by which 
binarization was carried out by performing binarization of an identification signal, The PLL 
section which generates the clock which carried out phase simulation to the signal by which 
binarization was carried out, The jitter detecting element which detects the amount of jitters 
which is the amount of phase shifts of the signal and clock by which binarization was carried out, 
It is preparation ****************. As opposed to the optimum value rho of the amount of 
boosts of the equalizer in a certain recording layer LO of an optical disk Where the amount of 
boosts of an equalizer is set as rho, change the cut-off frequency of a low pass filter, and the 
amount of jitters to other recording layers LI of the optical disk in three different cut-off 
frequencies by the jitter detecting element It considers as the configuration equipped with an 
amount minimum point presumption means of the 8th jitter to detect, to approximate the amount 
of jitters by the quadratic curve f8 of cut-off frequency based on the detected amount of jitters, 
and to calculate the cut-off frequency in the minimum point N* of a quadratic curve f8. 
[0030] The following operations are acquired by this configuration. 
[0031] (1) When the recording layer whdch an optical disk reproduces is changed into other 
recording layers LI from a recording layer LO, supposing the optimum value of the amount of 
boosts of the equalizer in a recording layer LO is rho The amount minimum point presimiption 
means of the 8th jitter changes the cut-off frequency of a low pass filter, and detects the amount 
of jitters to the recording layer LI of the optical disk in three different cut-off frequencies by the 
jitter detecting element. Based on the detected amount of jitters, the amount of jitters is 
approximated by the quadratic curve f8 of cut-off frequency. The cut-off frequency eta 1 in the 
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minimum point of a quadratic curve f8 is calculated, and this cut-ofF frequency eta 1 and the 
amount rho of boosts are set up as the optimum value of the cut-off frequency of a low pass 
filter, and an optimum value of the amount of boosts of an equalizer. 
[0032] (2) Also in the optical disk equipped with two or more recording layers, it becomes 
possible to optimize the set point of the cut-ofF frequency of a low pass filter, and the amount of 
boosts of an equalizer with the small number of point of measurement. 
[0033] The adaptive equalization approach of a playback wave of the optical disk unit of this 
invention according to claim 6 The optical pickup which detects the information recorded on the 
optical disk as a lightwave signal, The detector which changes a lightwave signal into an 
electrical signal, and the low pass filter from which cut-off frequency can set up freely and a high 
frequency component is removed to an electrical signal, The equalizer which performs the gain 
adjustment of the electrical signal from which the amount of boosts for performing a gain 
adjustment to the frequency band where the signal amplitude of an electrical signal decreased 
could set up freely, and the high frequency component was removed with the low pass filter, and 
is outputted as an identification signal, The binarization section outputted as a signal by which 
binarization was carried out by performing binarization of an identification signal, The PLL 
section which generates the clock which carried out phase simulation to the signal by which 
binarization was carried out, The jitter detecting element which detects the amoimt of jitters 
which is the amount of phase shifts of the signal and clock by which binarization was carried out, 
Are the adaptive equalization approach of a playback wave of preparation ****************, 
and the cut-off frequency of a low pass filter is set as the predetermined value alpha. Change the 
amount of boosts of an equalizer and a jitter detecting element detects the amount of jitters in the 
three different amounts of boosts. Based on the detected amount of jitters, the amoimt of jitters is 
approximated by the quadratic curve fl of the amount of boosts. Calculate the amount of boosts 
in the minimum point D of a quadratic curve fl, and the cut-off frequency of a low pass filter is 
set as predetermined value alpha+beta. Change the amount of boosts of an equalizer and a jitter 
detecting element detects the amount of jitters in the three different amounts of boosts. Based on 
the detected amount of jitters, the amount of jitters is approximated by the quadratic curve f2 of 
the amoimt of boosts. Calculate the amount of boosts in the minimum point H of a quadratic 
curve f2, and the amount of boosts is approximated in the straight line gl which passes along 
Point D and Point H as a function of cut-off frequency. Calculate Point D and Point H, and a 
different point I by being a point on a straight line gl, change the cut-off frequency of a low pass 
filter, and the amount of boosts of an equalizer, and a jitter detecting element detects the amount 
of jitters in Point I in Point D and a point H list. Based on the amount of jitters in Point I, the 
amount of jitters is approximated to Point D and a point H hst by the quadratic curve G of cut- 
off frequency or the amount of boosts, and it considers as the configuration which calculates the 
minimum cut-off frequency and the minimum amount of boosts in Point J of a quadratic curve 
Q. 

[0034] The following operations are acquired by this configuration. 

[0035] (1) By measurement of the amount of jitters in nine points, it becomes it is possible for it 
to be accurate and to optimize the cut-off frequency of a low pass filter and the amount of boosts 
of an equalizer, and possible to perform adaptive equalization of the playback wave in 
measurement of the small amount of jitters. 

[0036] The adaptive equalization approach of a playback wave of the optical disk unit of this 
invention according to claim 7 The optical pickup which detects the information recorded on the 
optical disk as a h^twave signal. The detector which changes a lightwave signal into an 
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electrical signal, and the low pass filter fi-om which cut-ofFfi-equency can set up freely and a high 
frequency component is removed to an electrical signal, The equalizer which performs the gain 
adjustment of the electrical signal from which the amount of boosts for performing a gain 
adjustment to the frequency band where the signal amplitude of an electrical signal decreased 
could set up freely, and the high frequency component was removed with the low pass filter, and 
is outputted as an identification signal. The binarization section outputted as a signal by which 
binarization was carried out by performing binarization of an identification signal, The PLL 
section which generates the clock which carried out phase simulation to the signal by which 
binarization was carried out, The jitter detecting element which detects the amount of jitters 
which is the amount of phase shifts of the signal and clock by which binarization was carried out, 
Are the adaptive equalization approach of a playback wave of preparation ****************^ 
and set the amoimt of boosts of an equalizer as the predetermined value gamma, change the cut- 
off frequency of a low pass fiUer, and a jitter detecting element detects the amount of jitters in 
three different cut-off frequencies. Based on the detected amount of jitters, the amount of jitters 
is approximated by the quadratic curve f4 of cut-off frequency. Calculate the cut-off frequency in 
the minimum point D' of a quadratic curve f4, and the amount of boosts of an equalizer is set as 
predetermined value gamma+xi. Change the cut-off frequency of a low pass filter, and a jitter 
detecting element detects the amoimt of jitters in three different cut-off frequencies. Based on the 
detected amount of jitters, the amount of jitters is approximated by the quadratic curve f5 of cut- 
off frequency. Calculate the cut-off frequency in the minimum point H* of a quadratic curve fS, 
and cut-off frequency is approximated in the straight line g2 which passes along point D' and 
point H' as a function of the amount of boosts. Different point Y from pomt D' and point ff is 
calculated by being a point up [ straight-line g2 ]. Change the cut-off frequency of a low pass 
filter, and the amount of boosts of an equalizer, and a jitter detecting element detects the amount 
of jitters in point I' in point D' and a point H' list, point D' and point H' - based on the amount of 
jitters in point T, the amount of jitters is approximated to a list by the quadratic curve f6 of cut- 
off frequency or the amount of boosts, and it considers as the configuration which calculates the 
minimum cut-off frequency and the minimum amount of boosts in point J* of a quadratic curve 
f6. 

[0037] The following operations are acquired by this configuration. 

[0038] (1) By measurement of the amount of jitters in nine points, it becomes it is possible for it 
to be accurate and to optimize the cut-off frequency of a low pass filter and the amount of boosts 
of an equalizer, and possible to perform adaptive equalization of the playback wave in 
measurement of the small amount of jitters. 

[0039] The adaptive equalization approach of a playback wave of the optical disk imit of this 
invention according to claim 8 The optical pickup which detects the information recorded on the 
optical disk as a lightwave signal, The detector which changes a lightwave signal into an 
electrical signal, and the low pass filter from which cut-off frequency can set up freely and a high 
frequency component is removed to an electrical signal. The equalizer which performs the gain 
adjustment of the electrical signal from which the amount of boosts for performing a gain 
adjustment to the frequency band where the signal amplitude of an electrical signal decreased 
could set up freely, and the high frequency component was removed with the low pass filter, and 
is outputted as an identification signal, The binarization section outputted as a signal by which 
binarization was carried out by performing binarization of an identification signal, The PLL 
section which generates the clock which carried out phase simulation to the signal by which 
binarization was carried out, The jitter detecting element which detects the amount of jitters 
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which is the amount of phase shifts of the signal and clock by which binarization was carried out. 
It is the adaptive equalization approach of a playback wave of preparation ****************^ 
and considers as the configuration which changes the set point of the cut-off frequency of a low 
pass filter, and the amount of boosts of an equalizer in proportion to the engine speed of an 
optical disk. 

[0040] The following operations are acquired by this configuration. 

[0041] (1) Like [ the case where the optical disk unit is eqxiipped with some kinds of rotational- 
speed modes, and in the case of a ZCLV (Zone Constant Linear Velocity) method ], even when 
reproduction speed (rotational speed) changes with the read-out locations of an optical disk, it 
becomes possible to set up an optimum value, without performing study actuation of the set point 
of the cut-off frequency of a low pass filter, and the amount of boosts of an equalizer again. 
[0042] The adaptive equaUzation approach of a playback wave of the optical disk unit of this 
invention according to claim 9 The optical pickup which detects the information recorded on 
each recording layer of the optical disk equipped with two or more recording layers as a 
lightwave signal, The detector which changes a lightwave signal into an electrical signal, and the 
low pass filter from which cut-off frequency can set up freely and a high frequency component is 
removed to an electrical signal, The equalizer which performs the gain adjustment of the 
electrical signal from which the amount of boosts for performing a gain adjustment to the 
frequency band where the signal amplitude of an electrical signal decreased could set up freely, 
and the high frequency component was removed with the low pass filter, and is outputted as an 
identification signal, The binarization section outputted as a signal by which binarization was 
carried out by performing binarization of an identification signal, The PLL section which 
generates the clock which carried out phase simulation to the signal by which binarization was 
carried out, The jitter detecting element which detects the amoimt of jitters which is the amount 
of phase shifts of the signal and clock by which binarization was carried out, It is the adaptive 
equalization approach of a playback wave of preparation **♦************♦. As opposed to the 
optimimi value eta of the cut-off frequency of the low pass filter in a certain recording layer LO 
of an optical disk Set the cut-off frequency of a low pass filter as eta, change the amount of 
boosts of an equahzer, and a jitter detecting element detects the amount of jitters to other 
recording layers LI of the optical disk in the three different amounts of boosts. Based on the 
detected amount of jitters, the amount of jitters is approximated by the quadratic curve f7 of the 
amount of boosts, and it considers as the configuration which calculates the amoxmt of boosts in 
the minimum point N of a quadratic curve f7. 
[0043] The following operations are acquired by this configuration. 
[0044] (1) Also in the optical disk equipped with two or more recording layers, it becomes 
possible to optimize the set point of the cut-off frequency of a low pass filter, and the amount of 
boosts of an equalizer with the small number of point of measurement. 
[0045] The adaptive equalization approach of a playback wave of the optical disk unit of this 
invention according to claim 10 The optical pickup which detects the information recorded on 
each recording layer of the optical disk equipped with two or more recording layers as a 
Hghtwave signal. The detector which changes a lightwave signal into an electrical signal, and the 
low pass filter from which cut-off frequency can set up freely and a high frequency component is 
removed to an electrical signal, The equalizer which performs the gain adjustment of the 
electrical signal from which the amount of boosts for performing a gain adjustment to the 
frequency band where the signal amplitude of an electrical signal decreased could set up freely, 
and the high frequency component was removed with the low pass filter, and is outputted as an 
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identification signal, The binarization section outputted as a signal by which binarization was 
carried out by performing binarization of an identification signal. The PLL section which 
generates the clock which carried out phase simulation to the signal by which binarization was 
carried out, The jitter detecting element which detects the amount of jitters which is the amount 
of phase shifts of the signal and clock by which binarization was carried out, It is the adaptive 
equalization approach of a playback wave of preparation ********♦*******. Set the amount of 
boosts of an equalizer as rho to the optimum value rho of the amoimt of boosts of the equalizer in 
a certain recording layer LO of an optical disk, change the cut-off firequency of a low pass filter, 
and a jitter detecting element detects the amount of jitters to other recording layers LI of the 
optical disk in three different cut-off fi-equencies. Based on the detected amount of jitters, the 
amount of jitters is approximated by the quadratic curve f8 of cut-off fi-equency, and it considers 
as the configuration which calculates the cut-off fi-equency in the minimirai point N' of a 
quadratic curve f8. 

[0046] The following operations are acquired by this configuration. 
[0047] (1) Also in the optical disk equipped with two or more recording layers, it becomes 
possible to optimize the set point of the cut-off firequency of a low pass filter, and the amount of 
boosts of an equalizer with the small number of point of measurement. 

[0048] The gestaU of the 1 operation of this invention to the following is explained referring to a 
drawing. 

[0049] (Gestalt 1 of operation) Drawing 1 is the block diagram of the optical disk unit in the 
gestalt 1 of operation of this invention. The spindle motor with which an optical disk and la 
carry, out the rotation drive of the optical disk 1 in drawing 1 in 1 , An optical pickup for 2 to read 
the information recorded on the optical disk 1 using laser light, The detector which 3 changes 
into an electrical signal the lightwave signal reflected by the optical pickup 2, and is outputted as 
an RF (Radio Frequency: high fi-equency) signal. The RF amplifier which amplifies the RF 
signal to which 4 is outputted fi"om a detector 3, the waveform-equalization section which 5 
removes a RF noise component to the amplified RF signal which is outputted from RF amplifier 
4, equalizes a signal wave form, and outputs an identification signal. The low pass filter fi-om 
which a RF noise is removed because 5 a removes the high fi-equency component of the RF signal 
which cut-off firequency can set up firee [ adjustable ], and by which it was amplified fi-om the 
exterior, The equalizer equalized by boosting the signal with which the amount b of boosts could 
set up 5b fi-ee, and the high fi-equency component was removed in low pass filter 5a, The 
binarization section which outputs the signal (DATA) by which binarization was carried out by 6 
performing binarization to the identification signal in which identification was carried out by the 
waveform-equalization section 5, The PLL (Phase Locked Loop: phase-locked loop fi-equency 
demodulator) section which generates the clock (CLK) with which 7 synchronized the phase to 
the signal (DATA) by which binarization was carried out in the waveform-equalization section 5, 
8 is the phase shift (it is hereafter called the amount of jitters.) of the signal (DATA) and clock 
(CLK) by which binarization was carried out. The jitter detecting element to detect, DSP by 
which 9 controls the servo mechanism of an optical pickup 2 in the engine speed of spindle 
motor la, and a spindle motor la list (digital signal processor), 10 is CPU (Central Processing 
Unit: central processing unit) which controls equalizer 5b, low pass filter 5a, and DSP9. 
[0050] An optical pickup 2 irradiates laser light on the recording surface of an optical disk 1, and 
reads the information recorded by the reflected light on the recording surface of an optical disk 1 . 
The read reflected light is changed into the RF signal which is an electrical signal in a detector 3. 
A RF signal is removed in a RF noise by low pass filter 5a, it is amplified by RF amplifier 4, it is 
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equalizer 5b, and after identification is carried out, it is inputted into the binarization section 6 as 
an identification signal. The binarization section 6 carries out binarization of the identification 
signal, and outputs it to the PLL section 7 as a signal (DATA) by which binarization was carried 
out. The PLL section 7 generates the clock (CLK) synchronized with the signal (DATA) by 
which binarization was carried out. The signal (DATA) and clock (CLK) by which binarization 
was carried out are inputted into the jitter detecting element 8, and the jitter detecting element 8 
detects the amount of jitters, and they output it to CPUIO. Moreover, the amount b of boosts of 
equalizer 5b and the cut-off fi-equency of low pass filter 5a are set up by CPUIO. 
[0051] A transversal equalizer etc. is used as equalizer 5b, and a Bessel filter etc. is used as low 
pass filter 5a. The waveform-equalization section 5 constitutes ripple filters, such as 
combination, for equalizer 5b and low pass filter 5a. 

[0052] Drawing 2 and drawing 3 are drawings showing an example of relation with the amount b 
of boosts of an equalizer, and the cut-off firequency of a low pass filter and the amount of jitters 
in the optical disk unit of drawing 1 . 

[0053] An axis of abscissa is the amount b of boosts of an equalizer, and, as for drawing 2 , the 
cut-off firequency Fc and the axis of ordinate of a low pass filter express the amount of jitters 
with the contour map. Moreover, drawing 3 displays drawing 2 with a wire fi:'ame Fig., and the 
axis of ordinate expresses the amount of jitters. 

[0054] Thus, generally the amount of jitters serves as a curved surface which makes a parameter 
cut-off frequency (Fc) and the amount b of boosts. In an optical disk unit, in order to reproduce 
stable data, it is necessary to set up cut-off fi-equency and the amount b of boosts so that the 
amount of jitters may be made into min. That is, it is necessary to ask for the minimum point of 
the amoxmt of jitters on the curved surface shown in drawing 2 and drawing 3 . 
[0055] Drawing 4 is a functional block diagram showing the configuration of the controlling 
mechanism for performing adaptive equaUzation of a playback wave of the optical disk unit of 
the gestalt 1 of operation. In drawing 4 , for 5a, a low pass filter and 5b of an equalizer and 8 are 
[ a jitter detecting element and 10 ] CPUs, and since these are the same as that of drawing 1 , 
they attach the same sign and omit explanation, 

[0056] A cut-off firequency setting means by which 1 1 sets up cut-off fi-equency of low pass filter 
5a, An amount setting means of boosts by which 12 sets up the amount b of boosts of equalizer 
5b, 13 sets the cut-off firequency of low pass filter 5a as the predetermined value alpha with the 
cut-off fi-equency setting means 11. With the amount setting means 12 of boosts Change the 
amount b of boosts of equalizer 5b, and the amount of jitters in the three different amounts of 
boosts by the jitter detecting element 8 An amount minimum point presumption means of the 1st 
jitter to detect, to approximate the amount of jitters by the quadratic curve fl of the amount b of 
boosts based on the detected amoimt of jitters, and to calculate the amount of boosts in the 
minimum point D of a quadratic curve fl, 14 sets the cut-off fi-equency of low pass filter 5a as 
predetermined value alpha+beta with the cut-off firequency setting means 11. With the amount 
setting means 12 of boosts Change the amount b of boosts of equalizer 5b, and the amount of 
jitters in the three different amounts of boosts by the jitter detecting element 8 An amount 
minimum point presumption means of the 2nd jitter to detect, to approximate the amount of 
jitters by the quadratic curve f2 of the amount b of boosts based on the detected amoimt of jitters, 
and to calculate the amoxmt of boosts in the minimum point H of a quadratic curve £2, An 
amount curved-surface bottom of thread line presumption means of the 1st jitter to calculate a 
point I which 15 approximates the amount b of boosts in the straight line g which passes along 
Point D and Point H as a fimction of cut-off fi-equency, and is a point on a straight line gl, and is 
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different from Point D and Point H, 16 with the cut-off frequency setting means 1 1 and the 
amount setting means 12 of boosts Change the cut-off frequency of low pass filter 5a, and the 
amount b of boosts of equalizer 5b, and the amoimt of jitters in Point I in Point D and a point H 
list by the jitter detecting element 8 It is an amount minimum point presumption means of the 
3rd jitter to detect, to approximate the amount of jitters to Point D and a point H list based on the 
amoimt of jitters in Point I by the quadratic curve D of cut-off frequency or the amount b of 
boosts, and to calculate the minimum cut-off frequency and the minimum amount of boosts in 
Point J of a quadratic curve G. 

[0057] In the optical disk unit of the gestalt 1 of this operation constituted as mentioned above, 
the adaptive equalization approach of the playback wave is explained below. Drawing 5 and 
drawing 6 are the flow charts showing the adaptive equahzation approach of a playback wave of 
the optical disk imit of the gestalt 1 of operation. Drawing 7 (a) is drawing showing the physical 
relationship on the amount curved surface of jitters of the point which measures the amount of 
jitters in the adaptive equalization approach of a playback wave of the optical disk unit of the 
gestalt 1 of operation. Drawing 7 (b), (c), and (d) are drawings which explain like the retrieval 
fault of the minimum point of the amount of jitters in the adaptive equalization approach of a 
playback wave of the optical disk unit of the gestalt 1 of operation. 

[0058] When performing optimization of the cut-off frequency in equalizer 5b and low pass filter 
5a of the waveform-equalization section 5, and the amoimt of jitters, the amount minimum point 
presumption means 13 of the 1st jitter sets the cut-off frequency Fc of low pass filter 5a as alpha 
with the cut-off frequency setting means 1 1 first (SI). Subsequently, the amount minimum point 
presumption means 13 of the 1st jitter changes the amount b of boosts of equalizer 5b with the 
amount setting means 12 of boosts, and detects the amount of jitters by the jitter detecting 
element 8 in three which were illustrated to drawing 7 (a) point A, and B and C (S2). Next, from 
the value of the amount b of boosts [ in / three points / A, B, and C ] which detected, and the 
amount of jitters, as shown in drawing 7 (b), the amount minimum point presumption means 13 
of the 1st jitter asks for the quadratic curve fl which passes the amount of jitters along three A, 
B, and C as a function of the amount b of boosts (S3), and calculates the value of the amount of 
boosts in the minimum point D of the quadratic curve fl (S4). 

[0059] Next, the amount minimum point presumption means 14 of the 2nd jitter sets the cut-off 
frequency Fc of low pass filter 5a as alpha+beta with the cut-off frequency setting means 1 1 
(S5). Subsequently, the amount minimum point presumption means 14 of the 2nd jitter changes 
the amoimt b of boosts of equaUzer 5b with the amount setting means 12 of boosts, and detects 
the amount of jitters by the jitter detecting element 8 in three which were illustrated to drawing 7 
(a) point E, and F and G (S6). Next, from the value of the amount b of boosts [ in / three points / 
E, F, and G ] which detected, and the amount of jitters, as shown in drawing 7 (c), the amount 
minimum point presumption means 14 of the 2nd jitter asks for the quadratic curve f2 which 
passes the amount of jitters along three E, F, and G as a fimction of the amount b of boosts (S7), 
and calculates the value of the amount of boosts in the minimum point H of the quadratic curve 
f2 (S8). 

[0060] Next, the amoimt curved-surface bottom of thread line presumption means 15 of the 1st 
jitter approximates the amount b of boosts in the straight line gl which passes along Point D and 
Point H as a fimction of cut-off frequency (S9). Subsequently, the amount curved-surface bottom 
of thread line presumption means 15 of the 1st jitter calculates the point I on a different straight 
line gl from Point D and Point H (SIO). 
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[0061] Next, the amount minimum point presumption means 16 of the 3rd jitter changes the cut- 
off frequency of low pass fiher 5a, and the amount b of boosts of equahzer 5b with the cut-off 
frequency setting means 1 1 and the amoimt setting means 12 of boosts, and detects the amount 
of jitters in three points, Point D, Point H, and Point I, by the jitter detecting element 8 (SI 1). 
Subsequently, the amount minimum point presumption means 16 of the 3rd jitter Based on the 
amount of jitters in the detected point D, Point H, and Point I, as shown in drawing 7 (d) It asks 
for the quadratic curve B which passes the amount of jitters along three D, H, and I as a fimction 
of cut-off frequency (or the amount b of boosts) (SI 2). The value of the amount of boosts in the 
minimum point J of the quadratic curve G is calculated, and it is set as low pass filter 5a and 
equalizer 5b by making the cut-ofF frequency and the amount of boosts in Point J into the 
optimal set point (SI 3). 

[0062] As mentioned above, according to the gestalt of this operation, it becomes it is possible to 
optimize the cut-ofF frequency of low pass filter 5a and the amount of boosts of equalizer 5b by 
measurement of the amount of jitters in nine points of Points A, B, C, D, E, F, G, H, and I, and 
possible to perform adaptive equalization of the playback wave in measurement of the small 
amount of jitters. 

[0063] (Gestalt 2 of operation) Drav^ng 8 is a fimctional block diagram showing the 
configuration of the controlling mechanism for performing adaptive equalization of a playback 
wave of the optical disk unit of the gestalt 2 of operation. In addition, since the block diagram of 
the optical disk unit in the gestalt 2 of this operation is the same as that of drawing 1 , 
explanation is omitted. 

[0064] In drawing 8 , for 5a, a low pass filter and 5b of an equahzer and 8 are [ a jitter detecting 
element and 10 ] CPUs, and since these are the same as that of drawing 1 , they attach the same 

sign and omit explanation. 

[0065] A cut-off frequency setting means by which 1 1 sets up cut-off frequency of low pass filter 
5a, An amount setting means of boosts by which 12 sets up the amount of boosts of equalizer 5b, 
17 sets the amount b of boosts of equalizer 5b as the predetermined value ganrnia with the 
amount setting means 12 of boosts. With the cut-off frequency setting means 1 1 Change the cut- 
off frequency of low pass filter 5a, and the amount of jitters in three different cut-off frequencies 
by the jitter detecting element 8 An amount minimum point presumption means of the 4th jitter 
to detect, to approximate the amount of jitters by the quadratic curve f4 of cut-off frequency 
based on the detected amount of jitters, and to calculate the cut-off frequency in the minimum 
point D' of a quadratic curve f4, 18 sets the amount b of boosts of equalizer 5b as predetermined 
value gamma+xi with the amount setting means 12 of boosts. With the cut-off frequency setting 
means 1 1 Change the cut-off frequency of low pass fiher 5a, and the amount of jitters in three 
different cut-off frequencies by the jitter detecting element 8 An amount minimum point 
presumption means of the 5th jitter to detect, to approximate the amount of jitters by the 
quadratic curve f5 of cut-off frequency based on the detected amount of jitters, and to calculate 
the cut-off frequency in the minimum point H' of a quadratic curve f5, 19 - a low pass filter - 
five - a ~ cut-off frequency - an equahzer - five - b - a boost ~ an amount - b - a fimction - 
****** - a point ~ D - * - a point - H ~ * - passing ~ a straight line - g - two ~ 
approximating - a straight line ~ g - two - a top - a point - it is - a point - D - ' - and - a 
point ~ H - ' - differing - a point ~ I - ' - calculating - the - two - a jitter - an amount - a 
curved surface - the bottom of thread -- a line — presumption — a means -- 20 changes the cut- 
off frequency of low pass fiher 5 a, and the amount b of boosts of equahzer 5b with the cut-off 
frequency setting means 1 1 and the amount setting means 12 of boosts, and the amount of jitters 
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in point T in point D' and a point H' list by the jitter detecting element 8 detecting ~ point D' and 
point H' - it is an amount minimimi point presumption means of the 6th jitter to approximate the 
amount of jitters to a list based on the amount of jitters in point V by the quadratic curve f6 of 
cut-off frequency or the amount b of boosts, and to calculate the minimiun cut-off frequency and 
the minimum amount of boosts in point T of a quadratic curve f6. 

[0066] In the optical disk unit of the gestalt 2 of this operation constituted as mentioned above, 
the adaptive equalization approach of the playback wave is explained below. 
[0067] Drawing 9 and drawing 10 are the flow charts showing the adaptive equalization 
approach of a playback wave of the optical disk unit of the gestalt 2 of operation. When 
performing optimization of the cut-off frequency in equalizer 5b and low pass filter 5a of the 
waveform-equalization section 5, and the amount of jitters, the amount minimum point 
presumption means 17 of the 4th jitter sets the amount b of boosts of equaUzer 5b as gamma with 
the amount setting means 12 of boosts first (S20). subsequently ~ the - four a jitter - an 
amount ~ a minimum point - presvunption - a means - 17 - cut-off frequency ~ a setup — a 
means - 1 1 ~ a low pass filter - five - a - cut-off frequency - Fc ~ changing ~ making - 
three ~ a point - A - * -- B - * - C — ' — setting - the jitter detecting element 8 - the amount of 
jitters - detecting (S21) . Next, the amount minimum point presumption means 17 of the 4th 
jitter calculates the quadratic curve f4 which passes the amount of jitters along three point A', B*, 
and C as a function of cut-off frequency Fc from the value of three detected point A', the cut-off 
frequency in B' and C\ and the amoimt of jitters (S22), and calculates the value of the cut-off 
frequency Fc in minimimi point of the quadratic curve f4 (S23). 

[0068] Next, the amount minimum point presumption means 18 of the 5th jitter sets the amount 
b of boosts of equalizer 5b as gamma+xi with the amount setting means 12 of boosts (S24). 
subsequently - the ~ five ~ a jitter - an amount — a minimum point - presiunption ~ a means — 
18 - cut-off frequency - a setup - a means - 1 1 - a low pass filter - five ~ a - cut-off 
frequency - Fc - changing ~ making - three - a point - E - ' - F - ' ~ G - ' - setting ~ the 
jitter detecting element 8 - the amount of jitters - detecting (S25) . Next, the amount minimum 
point presumption means 18 of the 5th jitter calculates the quadratic curve f5 which passes the 
amount of jitters along three point E', F', and G* as a fimction of cut-off frequency Fc from the 
value of three detected point E', the cut-off frequency Fc in F' and G', and the amount of jitters 
(S26), and calculates the value of the cut-off frequency in minimum point H' of the quadratic 
curve f5 (S27). 

[0069] Next, the amount curved-surface bottom of thread line presumption means 19 of the 2nd 
jitter approximates cut-off frequency in the straight line g2 which passes along point D' and point 
H* as a fimction of the amount b of boosts (S28). subsequently - the - one ~ a jitter - an 
amoimt — a curved surface - the bottom of thread — a line — presumption — a means — 15 — a 
point - D - ' - and - a point - H - * - differing ~ a straight line - g ~ two - a top - a point - 
I - ' - calculating (S29) . 

[0070] next - the - six - a jitter - an amount - a minimum point - presumption - a means - 
20 ~ cut-off frequency - a setup - a means - 1 1 - and - a boost - an amount - a setup - a 
means - 12 - a low pass filter ~ five - a - cut-off frequency - and — an equalizer - five — b - 
a boost - an amount — b - changing — making — a point - D - * - a point ~ H - ' - a point — I 
- • - three - a point - it can set a jitter ~ an amount the jitter detecting element 8 ~ 
detecting (S30) . Subsequently, the amount minimum point presumption means 20 of the 6th 
jitter having detected - a point - D - ' - a point - H - ' - a point - I - ' -- it can set - a jitter - 
an amount — being based ~ the amount of jitters ~ as the fimction of the amount b of boosts (or 
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cut-ofF frequency) - Ask for three-point D* and the quadratic curve f6 which passes along H* and 
r (S31), and the value of the cut-off frequency (or the amount b of boosts) in minimum point T 
of the quadratic curve f6 is calculated. It is set as low pass filter 5a and equalizer 5b by making 
the cut-off frequency and the amount of boosts in point J* into the optimal set point (S32). 
[0071] as mentioned above - a book - operation - a gestalt ~ depending ~ if - a point - A - ' - 

- B ~ * - C - ' ~ D - * - E - * - F - ' ~ G - ' - H - • - I - ' - nine - a point - it can set - a 
jitter - an amount — measurement — a low pass filter — five — a — cut-off frequency — and — an 
equalizer - five - b - a boost ~ an amount ~ optimizing — things - possible - being few — a 
jitter - an amount - measurement — playback - a wave ~ adaptive equalization ~ carrying out - 

- things - being possible - ** - becoming - . 

[0072] (Gestah 3 of operation) Drawing 1 1 is a functional block diagram showing the 
configuration of the controlling mechanism for performing adaptive equalization of a playback 
wave of the optical disk imit of the gestalt 3 of operation. In addition, since the block diagram of 
the optical disk unit in the gestalt 3 of this operation is the same as that of drawing 1 , 
explanation is omitted. 

[0073] In drawing 1 1 5a an equalizer and 8 for a low pass filter and 5b A jitter detecting element. 
In 9, DSP and 10 a cut-off frequency setting means and 12 for CPU and 1 1 The amount setting 
means of boosts, For 13, as for the amount minimum point presumption means of the 2nd jitter, 
and 15, the amoimt minimum point presumption means of the 1st jitter and 14 are [ the amount 
curved-surface bottom of thread line presumption means of the 1st jitter and 16 ] the amount 
minimum point presumption means of the 3rd jitter, and since these are the same as that of 
drawing 1 and (kawing 4 , they attach the same sign and omit explanation. 
[0074] A revolving-speed-control means by which 21 controls the engine speed of an optical 
disk 1 by DSP9 and spindle motor la, and 22 are 1st optimum-point modification means to 
change the set point of the cut-off frequency of low pass filter 5a, and the amount b of boosts of 
equalizer 5b in proportion to an engine speed with the cut-off frequency settmg means 1 1 and the 
amoimt setting means 12 of boosts. The revolving-speed-control means 21 is made possible [ 
setting the rotational frequency of an optical disk 1 as some kinds of rotational frequency modes 
(IX playback, 2X playback, 4X playback, etc.).]. 

[0075] In the optical disk unit of the gestalt 3 of this operation constituted as mentioned above, 
the adaptive equalization approach of the playback wave is explained below. Drawing 12 is a 
flow chart showing the adaptive equalization approach of a playback wave of the optical disk 
unit of the gestalt 3 of operation, and drawing 13 is drawing which explains like the retrieval 
fault of the minimum point of the amount of jitters in the adaptive equalization approach of a 
playback wave of the optical disk unit of the gestalt 3 of operation. 

[0076] When performing optimization of the cut-off frequency in equalizer 5b and low pass filter 
5a of the waveform-equalization section 5, and the amount of jitters, first, the revolving-speed- 
control means 21 sets the engine speed of an optical disk 1 as the IX mode, and performs 
optimization of the cut-off frequency in equalizer 5b and low pass filter 5a, and the amount of 
jitters in this rotational speed (S40). Since it is the same as that of the actuation explained by 
drawing 5 and drawing 6 about actuation of this optimization, explanation is omitted. 
[0077] Next, when directions of modification of a rotational frequency are inputted into CPU 10 
from the exterior, the rotational frequency control means 21 changes the rotational frequency of 
an optical disk 1 by DSP9 and spindle motor la (S41). Subsequently, 22 changes the set point of 
the cut-off frequency of low pass filter 5a, and the amoimt b of boosts of equalizer 5b in 
proportion to an engine speed with the cut-off frequency setting means 1 1 and the amount setting 
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means 12 of boosts (S42). The cut-ofF frequency of low pass filter 5a and the amount b of boosts 
of equalizer 5b are calculated by straight-line approximation as shown in drawing 13 in this case, 
and it determines. 

[0078] As mentioned above, according to the gestalt of this operation, like [ the case where the 
optical disk unit is equipped with some kinds of rotational-speed modes and in the case of a 
ZCLV (Zone Constant Linear Velocity) method ], even when reproduction speed (rotational 
speed) changes with the read-out locations of an optical disk 1, it becomes possible to set up an 
optimum value, without performing study actuation of the set point of the cut-off frequency of 
low pass filter 5a, and the amount b of boosts of equaUzer 5b again. 
[0079] In addition, in the gestalt 3 of this operation, although optimization of the cut-off 
frequency of equalizer 5b in step S40 and low pass filter 5a and the amount of jitters was 
performed by the approach shown in drawing 5 and drawing 6 , optimization of the cut-off 
frequency of equalizer 5b in step S40 and low pass filter 5a and the amount of jitters is not 
restricted to this, and it maybe constituted so that it may carry out by the approach shown in 
drawing 9 and drawing 10 , or the other approaches. 

[0080] (Gestalt 4 of operation) Drawing 14 is a fimctional block diagram showing the 
configuration of the controlling mechanism for performing adaptive equalization of a playback 
wave of the optical disk unit of the gestalt 4 of operation. In addition, since the block diagram of 
the optical disk unit in the gestalt 4 of this operation is the same as that of drawing 1 , 
explanation is omitted. 

[0081] In drawing 14 5a an equalizer and 8 for a low pass filter and 5b A jitter detecting element. 
In 9, DSP and 10 a cut-off frequency setting means and 12 for CPU and 1 1 The amount setting 
means of boosts, For 13, as for the amount minimum point presxmiption means of the 2nd jitter, 
and 15, the amount minimum point presumption means of the 1st jitter and 14 are [ the amount 
curved-surface bottom of thread line presumption means of the 1st jitter and 16 ] the amount 
minimimi point presumption means of the 3rd jitter, and since these are the same as that of 
drawing 1 and drawing 4 , they attach the same sign and omit explanation. 
[0082] In addition, in the gestalt 4 of this operation, the optical disk of the multilayer recording 
method by which the optical disk 1 was equipped with two or more recording layers is used, and 
an optical pickup 2 detects the information recorded on each recording layer of an optical disk 1 
as a lightwave signal. 

[0083] A playback recording layer modification means to change the recording layer of the 
optical disk 1 played when 23 changes the focal point on the optical disk 1 of an optical pickup 2 
by DSP9, As opposed to the optimum value eta of the cut-off frequency of low pass filter 5a [ in 
/ in 24 / a certain recording layer LO of an optical disk 1 ] Where the cut-off frequency of low 
pass filter 5a is set as eta, change the amount b of boosts of equalizer 5b, and the amount of 
jitters to other recording layers LI of the optical disk 1 in the three different amounts of boosts 
by the jitter detecting element 8 It is an amount minimum point presumption means of the 7th 
jitter to detect, to approximate the amount of jitters by the quadratic curve f7 of the amount b of 
boosts based on the detected amoimt of jitters, and to calculate the amount b of boosts in the 
minimum point N of a quadratic ciirve f7. 

[0084] In the optical disk unit of the gestalt 4 of this operation constituted as mentioned above, 
the adaptive equalization approach of the playback wave is explained below. Drawing 15 is a 
flow chart showing the adaptive equalization approach of a playback wave of the optical disk 
unit of the gestaU 4 of operation, and drawing 16 is drawing which explains like the retrieval 
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fault of the miniinuin point of the amount of jitters in the adaptive equalization approach of a 
playback wave of the optical disk unit of the gestalt 4 of operation. 

[0085] When performing optimization of the cut-off frequency in equaUzer 5b and low pass filter 
5a of tiie waveform-equalization section 5, and the amount of jitters, first, the playback recording 
layer modification means 23 sets the recording layer of the optical disk 1 which an optical pickup 
2 detects as a recording layer LO, and performs optimization of the cut-off frequency in equaUzer 
5b and low pass filter 5a, and the amount of jitters in this recording layer (S50). The optimum 
value of the amount of boosts of eta and equalizer 5b is set to rho for the optimum value of the 
cut-off fi-equency of low pass filter 5 a at this time. In addition, since it is the same as that of the 
actuation explained by drawing 5 and drawing 6 about actuation of this optimization, explanation 
is omitted. 

[0086] Next, the playback recording layer modification means 23 changes into a recording layer 
LI the recording layer of the optical disk 1 which an optical pickup 2 detects (S5 1). 
Subsequently, the amoimt minimum point presumption means 24 of the 7th jitter changes the 
amount b of boosts of equalizer 5b, where the cut-off frequency Fc of low pass filter 5a is set as 
eta, and it detects the amount of jitters to the recording layer LI of the optical disk 1 in the points 
K, L, and M of the three different amounts of boosts as shown in drawing 16 by the jitter 
detecting element 8 (S52). Next, the amount minimum point presumption means 24 of the 7th 
jitter approximates the amount of jitters by the quadratic curve f7 of the amount b of boosts 
based on the amount of jitters detected in K, L, and M three points (S53). Next, the amount 
minimum point presumption means 24 of the 7th jitter calculates the amount rho 1 of boosts in 
the minimum point N of a quadratic curve f7, and eta and rho 1 are determined as an optimum 
value of the cut-off frequency to a recording layer LI, and the amoimt of boosts (S54). 
[0087] As mentioned above, according to the gestalt of this operation, also in the optical disk 
equipped with two or more recording layers, it becomes possible to optimize the set point of the 
cut-off frequency of low pass filter 5a, and the amount b of boosts of equalizer 5b with the small 
number of point of measurement. 

[0088] In addition, in the gestalt 4 of this operation, although optimization of the cut-off 
frequency of equalizer 5b in step S50 and low pass filter 5a and the amount of jitters was 
performed by the approach shown in drawing 5 and drawing 6 , optimization of the cut-off 
frequency of equalizer 5b in step S50 and low pass filter 5a and the amount of jitters is not 
restricted to this, and it may be constituted so that it may carry out by the approach shown in 
drawing 9 and drawing 10 , or the other approaches. 

[0089] (Gestalt 5 of operation) Drawmg 17 is a functional block diagram showing the 
configuration of the controlling mechanism for performing adaptive equalization of a playback 
wave of the optical disk unit of the gestalt 5 of operation. In addition, since the block diagram of 
the optical disk unit in the gestalt 5 of this operation is the same as that of drawing 1 , 
explanation is omitted. In drawing 17 5a an equaUzer and 8 for a low pass filter and 5b A jitter 
detecting element. In 9, DSP and 10 a cut-off frequency setting means and 12 for CPU and 1 1 
The amount setting means of boosts. For 13, as for the amount minimum point presumption 
means of the 2nd jitter, and 15, the amount minimimi point presumption means of the 1st jitter 
and 14 are [ the amount curved-surface bottom of thread line presumption means of the 1st jitter 
and 16 ] the amount minimum point presumption means of the 3rd jitter, and since these are the 
same as that of drawing 1 and drawing 4 , they attach the same sign and omit explanation. 
[0090] In addition, in the gestalt 5 of this operation, the optical disk of the multilayer recording 
method by which the optical disk 1 was equipped with two or more recording layers is used, and 
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an optical pickup 2 detects the information recorded on each recording layer of an optical disk 1 
as a lightwave signal. 

[0091] A playback recording layer modification means to change the recording layer of the 
optical disk 1 played when 23 changes the focal point on the optical disk 1 of an optical pickup 2 
by DSP9, As opposed to the optimum value rho of the amount of boosts of equaUzer 5b [ in / in 
25 / a certain recording layer LO of an optical disk 1 ] Where the amount of boosts of equalizer 
5b is set as rho, change the cut-off fi-equency of low pass filter 5a, and the amount of jitters to 
other recording layers LI of the optical disk 1 in three different cut-off firequencies by the jitter 
detecting element 8 It is an amount minimum point presumption means of the 8th jitter to detect, 
to approximate the amount of jitters by the quadratic curve f8 of cut-off fi-equency based on the 
detected amount of jitters, and to calculate the cut-off fi-equency in the minimum point N' of a 
quadratic curve f8. 

[0092] In the optical disk unit of the gestalt 5 of this operation constituted as mentioned above, 
the adaptive equalization approach of the playback wave is explained below. Drawing 18 is a 
flow chart showing the adaptive equalization approach of a playback wave of the optical disk 
unit of the gestalt 5 of operation, and drawing 19 is drawing which explains like the retrieval 
fauh of the minimum point of the amount of jitters in the adaptive equalization approach of a 
playback wave of the optical disk unit of the gestalt 5 of operation. 

[0093] When performing optimization of the cut-off frequency in equalizer 5b and low pass filter 
5a of the waveform-equalization section 5, and the amount of jitters, first, the playback recording 
layer modification means 23 sets the recording layer of the optical disk 1 which an optical pickup 
2 detects as a recording layer LO, and performs optimization of the cut-off frequency in equahzer 
5b and low pass filter 5a, and the amount of jitters in this recording layer (S60). The optimum 
value of the amount of boosts of eta and equalizer 5b is set to rho for the optimum value of the 
cut-off frequency of low pass filter 5a at tWs time. In addition, since it is the same as that of the 
actuation explained by drawing 5 and drawing 6 about actuation of this optimization, explanation 
is omitted. 

[0094] Next, the playback recording layer modification means 23 changes into a recording layer 
LI the recording layer of the optical disk 1 which an optical pickup 2 detects (S61). subsequently 
- the — eight - a jitter - an amount — a minimum point - presumption — a means — 25 ~ an 
equahzer — five ~ b - a boost - an amount ~ b - rho - having set up - a condition - a low 
pass filter - five - a - cut-off frequency ~ Fc - changing - making - drawing 19 - having 
been shown - as - three ~ a ** ~ differing - cut-off frequency - a point - K - ' - L ~ ' - M - 
' — it can set — an optical disk - one — a recording layer — L — one - receiving -- a jitter ~ an 
amount ~ the jitter detecting element 8 - detecting (S62) - . next - the - eight - a jitter - an 
amount - a minimum point — presumption — a means — 25 ~ three — a point - K - ' — L — * — 
M - ' - setting - having detected - a jitter - an amoimt - being based - the amount of jitters - 
the quadratic curve f8 of cut-off frequency Fc - approximating (S63) . Next, the amount 
minimum point presumption means 25 of the 8th jitter calculates the cut-off frequency eta 1 in 
the minimum point N* of a quadratic curve f8, and etal and rho are determined as an optimum 
value of the cut-off frequency to a recording layer LI, and the amount of boosts (S64). 
[0095] As mentioned above, according to the gestalt of this operation, also in the optical disk 
equipped with two or more recording layers, it becomes possible to optimize the set point of the 
cut-off frequency of low pass filter 5a, and the amount b of boosts of equalizer 5b with the small 
number of point of measurement. 
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[0096] In addition, in the gestalt 4 of this operation, although optimization of the cut-off 
frequency of equalizer 5b in step S60 and low pass filter 5a and the amount of jitters was 
performed by the approach shown in drawing 5 and drawing 6 , optimization of the cut-off 
frequency of equalizer 5b in step S60 and low pass filter 5a and the amount of jitters is not 
restricted to this, and it may be constituted so that it may carry out by the approach shown in 
drawing 9 and drawing 10 , or the other approaches. 
[0097] 

[Effect of the Invention] As mentioned above, according to the optical disk unit of this invention, 
it can perform whether the following advantageous effectiveness is acquired. 
[0098] According to invention according to claim 1, the optical disk unit [ it is possible for it to 
be accurate and to optimize the cut-off frequency of a low pass fiUer and the amount of boosts of 
an equalizer, and ] which can perform adaptive equalization of the playback wave in 
measurement of the small amount of jitters can be offered by measurement of the amount of 
jitters in nine points. 

[0099] According to invention according to claim 2, the optical disk unit [ it is possible for it to 
be accurate and to optimize the cut-off frequency of a low pass filter and the amount of boosts of 
an equalizer, and ] which can perform adaptive equalization of the playback wave in 
measurement of the small amount of jitters can be offered by measurement of the amount of 
jitters in nine points. 

[0100] According to invention according to claim 3, when the optical disk unit is equipped with 
some kinds of rotational-speed modes, or even when reproduction speed (rotational speed) 
changes with the read-out locations of an optical disk, the optical disk imit which can set up an 
optimum value can be offered, without performing study actuation of the set point of the cut-off 
frequency of a low pass filter, and the amount of boosts of an equahzer again. 
[0101] According to invention according to claim 4, also in the optical disk equipped with two or 
more recording layers, the optical disk unit which can optimize the set point of the cut-off 
frequency of a low pass filter and the amount of boosts of an equalizer with the small number of 
point of measurement can be offered. 

[0102] According to invention according to claim 5, also in the optical disk equipped with two or 
more recording layers, the optical disk unit which can optimize the set point of the cut-off 
frequency of a low pass filter and the amoxmt of boosts of an equalizer with the small number of 
point of measurement can be offered. 

[0103] According to the adaptive equalization approach of a playback wave of the optical disk 
imit of this invention, it can perform whether the following advantageous effectiveness is 
acquired. 

[0104] According to invention according to claim 6, the playback approach of the optical disk [ it 
is possible for it to be accurate and to optimize the cut-off frequency of a low pass fiher and the 
amoimt of boosts of an equalizer, and ] which can perform adaptive equalization of the playback 
wave in measurement of the small amount of jitters can be offered by measurement of the 
amount of jitters in nine points. 

[0105] According to invention according to claim 7, the playback approach of the optical disk [ it 
is possible for it to be accurate and to optimize the cut-off frequency of a low pass filter and the 
amoimt of boosts of an equalizer, and ] which can perform adaptive equalization of the playback 
wave in measurement of the small amount of jitters can be offered by measurement of the 
amount of jitters in nine points. 



21 



[0106] According to invention according to claim 8, when the optical disk unit is equipped with 
some kinds of rotational-speed modes, or even when reproduction speed (rotational speed) 
changes with the read-out locations of an optical disk, the playback approach of the optical disk 
which can set up an optimum value can be offered, without performing study actuation of the set 
point of the cut-off frequency of a low pass filter, and the amoimt of boosts of an equalizer again. 
[0107] According to invention according to claim 9, also in the optical disk equipped with two or 
more recording layers, the playback approach of the optical disk which can optimize the set point 
of the cut-ofif frequency of a low pass filter and the amount of boosts of an equalizer with the 
small number of point of measurement can be offered. 

[0108] According to invention according to claim 10, also in the optical disk equipped with two 
or more recording layers, the playback approach of the optical disk which can optimize the set 
point of the cut-off frequency of a low pass filter and the amount of boosts of an equalizer with 
the small number of point of measurement can be offered. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical pickup which detects the information recorded on the optical disk as a 
lightwave signal, The detector which changes said lightwave signal into an electrical signal, and 
the low pass filter from which cut-off frequency can set up freely and a high frequency 
component is removed to said electrical signal. The equalizer which performs the gain 
adjustment of said electrical signal from which the amount of boosts for performing a gain 
adjustment to the frequency band where the signal amplitude of said electrical signal decreased 
could set up freely, and the high frequency component was removed with said low pass filter, 
and is outputted as an identification signal, The binarization section outputted as a signal by 
which binarization was carried out by performing binarization of said identification signal, The 
PLL section which generates the clock which carried out phase simulation to said signal by 
which binarization was carried out, The jitter detecting element which detects the amount of 
jitters which is the amount of phase shifts of said signal by which binarization was carried out 
and said clock. It is preparation **************** g^j gaid cut-off frequency of said low pass 
filter as the predetermined value alpha, change said amount of boosts of said equalizer, and said 
amount of jitters in said three different amounts of boosts by said jitter detecting element An 
amount minimxmi point presiunption means of the 1st jitter to detect, to approximate said amount 
of jitters by the quadratic curve fl of said amount of boosts based on said detected amount of 
jitters, and to calculate said amount of boosts in the minimum point D of said quadratic curve fl, 
Set said cut-off frequency of said low pass filter as predetermined value alpha+beta, change said 
amount of boosts of said equalizer, and said amount of jitters in said three different amounts of 
boosts by said jitter detecting element An amount minimum point presumption means of the 2nd 
jitter to detect, to approximate said amount of jitters by the quadratic curve £2 of said amount of 
boosts based on said said detected amount of jitters, and to calculate said amount of boosts in the 
minimum point H of said quadratic curve f2, An amount curved-siu-face bottom of thread line 
presumption means of the 1st jitter to calculate a point I which approximates said amoimt of 
boosts in the straight line gl which passes along said Point D and said point H as a fimction of 
said cut-off frequency, is a point on said straight line gl, and is different from said point D and 
said point H, Change said cut-off frequency of said low pass filter, and said amount of boosts of 
said equalizer, and said amount of jitters in said point I in said point D and a said point H list by 
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said jitter detecting element Detect, approximate said amount of jitters to said point D and a said 
point H list based on said amount of jitters in said point I by the quadratic curve f3 of said cut-off 
frequency or said amount of boosts, and said minimum cut-off frequency in Point J and said 
minimum amount of boosts of said quadratic curve f3 The optical disk unit characterized by 
having an amount minimum point presiunption means of the 3rd jitter to calculate. 
[Claim 2] The optical pickup which detects the information recorded on the optical disk as a 
lightwave signal, The detector which changes said lightwave signal into an electrical signal, and 
the low pass filter from which cut-oflF frequency can set up freely and a high frequency 
component is removed to said electrical signal, The equalizer which performs the gain 
adjustment of said electrical signal from which the amount of boosts for performing a gain 
adjustment to the frequency band where the signal amplitude of said electrical signal decreased 
could set up freely, and the high frequency component was removed with said low pass filter, 
and is outputted as an identification signal. The binarization section outputted as a signal by 
which binarization was carried out by performing binarization of said identification signal, The 
PLL section which generates the clock which carried out phase simulation to said signal by 
which binarization was carried out, The jitter detecting element which detects the amount of 
jitters which is the amount of phase shifts of said signal by which binarization was carried out 
and said clock, It is preparation **************** get said amount of boosts of said equalizer 
as the predetermined value gamma, change said cut-off frequency of said low pass filter, and 
said amount of jitters in said three different cut-off frequencies by said jitter detecting element 
An amount minimum point presumption means of the 4th jitter to detect, to approximate said 
amount of jitters by the quadratic curve f4 of said cut-off frequency based on said detected 
amount of jitters, and to calculate said cut-off frequency in the minimum point D' of said 
quadratic curve f4, Set said amount of boosts of said equalizer as predetermined value 
gamma+xi, change said cut-off frequency of said low pass filter, and said amount of jitters in 
said three different cut-off frequencies by said jitter detecting element An amount minimum 
point presumption means of the 5th jitter to detect, to approximate said amount of jitters by the 
quadratic curve f5 of said cut-off frequency based on said said detected amount of jitters, and to 
calculate said cut-off frequency in the minimum point H' of said quadratic curve f5, said - cut- 
off frequency ~ said — a boost - an amount - a fimction - ****** - said - a point ~ D - ' ~ 
said - a point ~ H - * - passing - a straight line ~ g - two - approximating - said - a straight 
line - g - two - a top — a point ~ it is - said - a point - D - ' — and — said - a point - H - * — 
differing - a point - I - ' - calculating - the - two - a jitter ~ an amoimt - a curved surface - 
the bottom of thread - a line - presumption - a means - Change said cut-off frequency of said 
low pass filter, and said amount of boosts of said equalizer, and said amount of jitters in said 
point r in said point D' and said point H* hst by said jitter detecting element Detect, approximate 
said amount of jitters to said point D' and said point H' list based on said amoimt of jitters in said 
point r by the quadratic curve f6 of said cut-off frequency or said amount of boosts, and said 
minimum cut-off frequency in point J' and said minimum amount of boosts of said quadratic 
curve f6 The optical disk unit characterized by having an amount minimum point presumption 
means of the 6th jitter to calculate. 

[Claim 3] The optical pickup which detects the information recorded on the optical disk as a 
lightwave signal, The detector which changes said lightwave signal into an electrical signal, and 
the low pass filter from which cut-off frequency can set up freely and a high frequency 
component is removed to said electrical signal, The equalizer which performs the gain 
adjustment of said electrical signal from which the amount of boosts for performing a gain 
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adjustment to the frequency band where the signal amplitude of said electrical signal decreased 
could set up freely, and the high frequency component was removed with said low pass filter, 
and is outputted as an identification signal, The binarization section outputted as a signal by 
which binarization was carried out by performing binarization of said identification signal. The 
PLL section which generates the clock which carried out phase simulation to said signal by 
which binarization was carried out, 
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